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TO THE READER. 



The subject-matter of this work has already been 
arought under the notice of the public in general; 
Mid many persons have been led to form their opinions 
apon it almost exclusively from information obtained 
brough the agency of the newspaper press. 
Some erroneous and ex-parte statements have been 
which have tended greatly to mislead the public 
Very few persona, comparatively, have any 
of ascertaining the amount of credit to which 
itements are entitled, any more than they have 
ining the merits of the question brought 
I discussion. 

portion of the class above referred to will 
id to place so much reliance on what they read 
le papers, particularly when directed against the 
>eraonnel or materiel of public departments, that there 
lis but small ground for hope of obtaining a verdict 
|8t their hands different from that they may have already 
fcome to. Yet the path of duty of a public officer 
[will be so clearly defined, that, amid the heavy blows 
'and great discouragements he may meet with, he 
'betakes himself to that duty — proclaims the truth 
and corrects error. 

Having arrived at the head of his trade, the B.vi\.l\«\ 
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TO THE READER. 



is not open to the charge of seeking his own advant 
in the prosecution of the work^ having nothing 
gain in the way of promotion. Without, howei 
looking eitiher to the right or left as regards 
benefit that could by possibility accrue to himself i 
the matter, he has a consciousness of right in 
course now pursued, which is more than suffick 
inducement for the performance of a duty he owes 
the service and the public, by faithfully putting u] 
record those facts upon which he hopes to ei 
the co-operation and support of all such persons, 
whatever rank or station, as are qualified to form 
opinion on the subject; and to soften down or mi 
the opinion of those whose opportunities have 
so few and far between (and those few mostly d\ 
questionable character), as to prevent the possibil 
of their being able to arrive at any fair conclusion 
the numerous points involved in the question 
discussion. 

- Whilst excluding none from entering into the 
of this question, the author is desirous of ai 
the attention and consideration in particular of 
persons who are in any way concerned in the 
construction^ or manufacture of anchors; and she 
he be fortunate enough to succeed in this, there 
be no doubt that, sooner or later, the public will 
benefited. 

It is intended, as far as practicable, that the 
gress of anchor-making during the last fifty y( 
should be duly considered and set forth in 
pages, without adding unnecessarily to the cost of 
work. 

%e difficulty of obtaining access to authenti( 
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cmnents in the public offices, and the absence of 1 

y of note in Other quarters, will occasion some 
aissions, and might lead to some disappointment, 
it the object has been to render the worlt as com- 
ete as possible. 

The subject of these pages has for many years occu- 
ed in no small degree the author's attention; and , 

! had previously prepared a work on the subject, 
hen the appointment of the Committee of 1852 was 
inounced. It became necessary, in consequence, to 
slay its publication for the Report of that Committee, 

vbich is contained an invitation to others to discuss 
le question, which invitation he most cordially accepts. 

The Report of the Committee rendered it necessary 
:at the work, the author of these pages had previ- 
isly prepared, should be reconstructed. The facts 
e unaltered : and his deductions have received sin- 
ilar confirmation by the labours of that Committee. 
The delay in publishing it has been, in most cases, 
casioned by circumstances over which the author 
id no control. Indeed, the labour and difficulty of 
e work itself, and the discouragements he has met 
.th, even in quarters where he calculated, and not, 
b conceives, unreasonably, for support, must be his 
lology for the delay in bringing it before the public. 
36 absorbing topic of the war with Russia must also 
: mentioned as having, in no small degree, retarded 
e progress of the work. Policy, also, dictated delay ; 

it could hardly be expected that a work of this 
tote could find a place in the public mind, when 

had evidently been overcharged with one of infi- 
tely greater import. 
As there appears, however, a disposition in otKet 
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quarters to again agitate this question, and as 
means now employed by the parties referred U 
unfair, and as derogatory to truth as those previa 
promulgated, these the author conceives to be si 
reasons for no longer withholding the publicat]( 
this work, which he would now respectfully sn 
for the consideration of the public. 

The author would impress on the reader's attei 
to regard the anchor as a machine whose princ 
are identical with those of common sense; and 
any attempt to discuss the question on other gro 
can serve no purpose but to mystify and lead 
the judgment.' 

Finally, the author believes — nay, feels certi 
that all the defects charged from time to time ag 
the Admiralty anchor would soon cease and d 
mine, could the Admiralty devote sufficient tin 
the consideration of the subject to master the de 
but as their onerous and multifarious duties dc 
admit of their doing so, the author hopes that 
attempt to supply a deficiency on a highly intere 
and important subject will be as ' useful and agre 
as it has been honestly conceived. For the discu 
character of the work, the author makes no apo 
it being altogether the result of circumstances to v 
the work itself owes its origin. 

Jb maintiendrai le Droit. 
Extract. 

" The Times," Monday, 9th April, 1855. 

*'Much surprise and some discontent prevail in the Navy, esp 

with those officers who have a second time been sent out in the 

'" the Qontinued reissue of the old-fashioned and 'establ 
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lore bmiliarlj called, the Admiralty vnid-hook, kfter 
She prgcUcAl experience resultiag from last yeur's cruite in the Boltio, and 
Minoiistraled by the heaps of broken ancliors (about £SO,O0D vorth !) 
Nstumed iulo itore at the Tarious dockyards from tbe several sh 
jtmnparable in trust nortbiness and utility to the Wretched intreacMnf[ 
booli eupplied to our arm^ before Sebastopol." 
I 

There was so much cunning evinced in the way 
Ln which the above was got into circulation through 
IRie medium of " The Times," by being tacked on to 
Ibbe foot of a paragraph of a totally different subject, 
nnd the statement being of so extravagant a character, 
pthat I felt anxious to obtain, through an official chan- 
l»el, the actual state of the case. It appeared to nie, 
^hftt to publish this work without meeting a statement 
■^^is kind, fairly and fully, would render me ob- 
^^B^s to censure. Official people in general seem 
^^Bbink that, because they know the statement to 
Bw lalse, it is unworthy any notice. It is this rule 
l.of conduct that has contributed materially to embolden 
idenderers. They know tliat there is a certain Jm- 
I punity they can calculate upon, and hence they reck- 
lessly hazard all kinds of falsehoods, well knowing 
that the great bulk of those addressed neither know 
nor care to ascertain the truth of the facts stated. 

My feeling is, that falsehood of every kind should 
be promptly exposed, through the same medium as 
the slander was propagated ; how much of the scandal 
that now unhappily attaches to public men and to 
public departments might have been prevented, if 
some pains had been taken to set the truth in all 
cases before the public eye. 

Well, then, as to the paragraph in question, it only 
remains to notice — 
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ON ANCHORS IN GENERAL. 

CHORS are of two kinds — Solid or ordinary, and Portable. 
[Tie Solid or ordinary anchors are those which have the 
nk and arms wrought into one body, or masa, at the crowQ 
he anchor. See Plates 1, 2, 3, 4, 5, and 6. 
rhe Portable anchors are those which admit of being se- 
ated, or taken to pieces. These are of sevferal sorts. See 
,tea 7, 8, 9. 10, and 11. 

Uichors are known under the denominations of "Wood- 
cked," and oflron-stocked;" also as "Bower," "Stream," 
I " Kedge." 

[t is intended to treat, in the first place, ai Anchors ; and, 
igequently, of Stocks. 
ihips of the Royal Navy are supplied with 

4 Bower Anchors, 
I 1 Stream Anchor, 

2 Kedgc Anchors, 
I 3 Chain Cables, 

1 Hempen Cable. 
rhe length of each cable is 100 fathoms (600 feet). 
4'.B. An additional chain cable is sometimes supplied to 
ine-of-Battle " ships. 

SHIPS' ANCHORS. 
am mbject is treated of chiefly as respects the Anchors 
1 in the British Royal 'S&vy oud Mercantile Marine; 
ET nations having, no doubt, adopted such improvements 
hdr several necessities required. Still, whatever is worthy 
lOte in these pages as respects England, will not, possibly, 
db^ther lost to other States; there is no reason why the 
iect-matter should not have a universal application. 
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Sketch A. 




The sketch A represents the anchors used in the '. 
Danish, and Swedish Navies fifty years ago. 

The sketch B, that of the French Navy at the same ] 
The chief peculiarity of this is its eittremely sharp- 
throat : with this exception, the French anchor diffe 
little from that of the English anchor of fifty year 
See Bate 2. 
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1 intercourBe between civilised nations, ntiich commerce 
to bring about, will have paved the way for the adoption 
e nation of the improvements of another, and particularly 
ongst the fitmenti of shipping ; hence we may presume 
in the matter of anchors, no great difference will be 
to eibt between those in general use in Europeaal 
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PLATE 1. 



Showing the component parts of the Anchor. 




^ON SHIPS* ANCHORS. '5 

\e Component Parts of the Anchor described under the 
several appellations by which they are knoum in "The 
Service.*' 

(Plate 1.) 

THE SHANK 

ball that part of the anchor extending in a straight line, from 
ato b. 

THE SQUARE 

II that part of the shank ivhich extends from b to c; to which 
the " Stock " and " Shackle " are attached. 

THE ARM 

k that part of the anchor which extends from the " throat " 
(or ** crutch**) to the extreme end, from dto e, including 
the "Pahii," the "Point," and the "Blade/ 
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THE PALM 

18 that part of the arm, of a shield-like form, from /to y, and 
oonstitates the "holding" surface of the anchor. 

THE POINT (PEE, OR BILL) 

is that part of the arm commencing at the termination of the 
" Palm^** to the extreme end, from h to i. 

THE BLADE 

is that part of the arm at the hack of the palm, from 
t to k, which in the old anchor was always square, or 
rectangular ; in the Admiralty anchor it partakes of the 
same section as the " Arm." 

THE CROWN 

ii that part of the external arch upon which the anchor falls 
when "let go " in a vertical position ; and may he said to 
extend from M to N. 

THE RING (OR SHACKLE), 

•, 18 the iqppendagle to which the cahle is attached to the 
anchor, hy means of a shackle on the end of the cable, 
called thii " Anchot Shackle." 

THE STOCK, 

f, is the transTcrse beam which cants the anchor when the 
anna fall in an horizontal instead of a vertical position. 
The StO(& is either of wood or iron. 
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PLATE 2. 



Old jtbm kag-ahaiiked Aiidior. 
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ON SHIPS ANCHORS. 7 

OLD PLAN LONG-SIUNKED ANCHOK. 

(Plate 2.) 

It is now upwards of forty years sgo that Mr. Pering first 
rew the attfintion of the Navy-Board to the defective charac- 
sr of the "Old Plan Long-shanked Auchor," the only one 
Ben in use in the Royal Navy; the chief or only complaint 
Bcorded agninst it was, that it was frequently broken. 

In bis "Treatise on Anchors," Mr. Pering has furnished 
ome account of the casualties in this respect which cnme 
■nder his own observation in Plymouth Yard, during the lati- 
mr. His position as a Clerk in that establishment afforded 
<im the opportunity of collecting the facta. 

In page 30 of his work he says — 

"Hundreda of broken anchors repaired in Plyraoiith Dock-yard, h* 
^ BB Dumbeca repaired in other Yards, demoDStrate to coavictian that 
here miut be something wrong in the workmanship, undue proportion, or 
le manner of combining the malerials. 

" Condoued complaints from Commanding OfEcera of the Navy on (hit 
■Ore, furnish additional proofs of the fact. 

''The Bd-mouriDg of a fleet has too freijueDllir been attended bj- tlic 
Poking of anchoca, both in our onn and in foreign ports." 

These remarks are important, and will he the basis, in coll- 
ection with other facts, of the inquiry now proposed to be 
lade in reference to the casualties referred to. 

To Mr. Pering belongs the honour of clearing the way lor 
tie improvement of the anchor ; and, however mortifying to 
Mechanical men this fact may be, it would be the height of 
□justice not to make honourable mention of him in a work of 
faia description. 

That he was much indebted to the practical man in carry- 
ng ont his suggestions, is quite true ; but this in no way 
CBSens the quality or amount of the honour due to him lor 
lie judgment he displayed, and the attention he bestowed, in 
he prosecution of improvements that paved the way for nil 
ifter-comers. 

The quality of the iron used in anchor-making fif\y years 
^ was very inferior, and in size much too small for such a 
lurpose i which, no doubt, led Mr. Pering to recommend that 
ron of a better quality, and of larger dimensions, than had 
ireviously been known in the service (as Rolled Bar) should 
iw in future iufroduced for anchDr-nia.Uiug. 
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Even the Old plan anchors would hare broken leu 
(jueDtly had they been formed of such material as that < 
which Mr. Periug's anchors were subsequently made. 

Tlieu, agun, the means of eflectiug sound and effioB 
"welding," in large bodies of iron, were wanting; in fact,! 
would appear, from the then existing practice, that an opiidl 
must have prevailed to the effect that mrfaee welding was il 
anfficient. However, one thing is certain, that, in " brinraj 
on " the arms to be welded to the shank, no adequate fcM 
of bliiK for such a purpose could be obtained at the period n 
ferred to. Looking at the description of " Hercnlea" thai! 
use, and the large body of iron at the crown to be opeBH 
upon, we cease to wonder at the amount of fractures in aitdhl 
of the old make so much complained of. 

With reference to their proportiona we might also talm 
exception ; for example, the palms of the anchor were v(^ 
large, and presented a great holding surface ; much gresttt, 
indeed, than was consistent with the defective or inadequ))! 
means then in use for manipulating the other portions of ' 
anchor ; consequently we find that in on-m 
breaking of anchors was very frequent, both 
foreign ports. W>ien, therefore, the bad quality of the 
used, the want of adequate means for efficient welding, and 
nndue proportion of the polmg relatively with the other pail 
of the anchor, are taken into the account, the fractures appa 
hut the natural consequence of such a state of things. 

One important fact in connection with the working of d 
Old plan anchors must not be overlooked {as we shall have' 
notice it in treating of the working of anchors of a more rece 
date, particularly that known as the Admiralty plan) ; nam^ 
that they ne^er failed to nip and hold well ; two qualitii 
dispensable to a good anchor. 

More of these anchors were broken in tht 
"weighing" them than in any other. The 
straight, and the palms having a large holding surface, 
immense amount of strain was thus brought upon the crut 
of the anchor, and when it had become deeply imbedded 
the anchorage it was uo uncommon occurrence to find tl 
it came up deficient of an arm; and aometimea the sbai 
would break, leaving both arms behind, there being no U 
dency in the anchor to relieve itself. This defect is obviat 
' the introduction of the carved arm of the present da: 

icb owes its origin to Mi. Peraig, ^e maat not be n 
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ON ships' anchors. ' 9 

idfbl that the ''Old plan Long-shanked Anchor" was 
iemed a wonder in its aaj, and not altogether imdeservedly 

[i^ if we also hear in mind that the aid of machinery (except 

* the rudest kind) was altogether unknown in the smitheries 

f the Royal Bock-yards^ and that whatever defects the anchors 

general exhibited those made in the Service were much su- 

nor to those made by contract. 

The contract-made anchor was generally composed of very 
nde iron, and was less efficiently welded than those made in 

I Ae Dock-yards. 
It is important to notice Mr. Pering's experience on this 

Ifoiiit, recorded in pages 42 and 43 of his " Treatise/' where 



"To show fqrther how very improperly anchors have been formed, a 
|iBtt of an tndior was hung np iii the smithery of Plymouth Dock-yard, 
iJHi the foUowing mscription : — 
"'Put of anchor of 43 cwt returned from the Loire, January, 1811, 

■ide by contract under the firm of . This is their twenty. 

ftU anchor reported to the Navy Board, from Nov. 1811 to 1819.' 

" How many anchors were in a like state in other Dock-yards, I have 
Mt the means of ascertaining ; but that a large proportion of the contract 
is Tery bad (as well as many made in the Dock-yards) is too true. 
hondreds of the former have proved defective on trial, and are laid 
; aad so reprehensibly negligent have the workmen been in some in- 
ifaat by heating the anchors only in the crown they have fallen to 
cf their own weight, both arms dropping ofif without a blow !" 



And the inducement in the private trade to use inferior iron 
the vast difference of price^ ranging, as it did, from "^8 
to ^20 per ton !" 

The Tery defective character of the Old plan anchor I am 
enabled to corroborate from actual observation, in having, at 
Chatham Yard, cut up some 200 of them into billets for re- 
mannfacture ; in the course of which such defects, both of 
inm and workmanship, were exhibited, as in many cases to 
cmse it to be a matter of surprise how they could have held 
together. 
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ANCHORS OX MR. PERIXGrS PLANS. 
(Platet 3 and 4.) 

Mr. Pering's impTorementB consisted in hcring iron d 
better qualitj and of lai^er dimensions for andior-nuJdng; i 
io disponng the bars of which the riiank and arms were eoi 
posed, that their edges were made to resist the lateral stni 
bron^t upon the anchor when in nse ; in hsTing those Inb 
when first brooght out of the fire, welded bj means of d 
''Hercoks" in^ead of the sledge-hammers; in finmiiig 
cross or crown-piece separately, on the principle of a tnn 
beam, which was subsequently shut to the shank just abor 
ihe trend, and the arms shut to the cross midway betweoi 
and the palm ; in haying the arms slightly curyed instead 
being straight ; and in haying the sectional form of the Am 
and the arms oyal, slightly flattened at the sides, instead 
being nearly round as heretofore. See Plate 3. 

OUier improyements were subsequently introduced by II 
Pering, as exhibited in Plate 4 ; namely, in the seetiot^ fin 
of the shank and arms of the anchor, which were so formed 
to nearly resemble a diamond, instead of^an oyal or ell^ 
The ayowed object of this latter alteration was to sdll fbiu 
increase the strength of the anchor in the line of the stra 
It is doubtM if tli^ was attained ; certainly it was not attaii 
in all cases. The difficulty of foiging anchors of this fo 
was great, and often resulted in defectiye workmanship^ owi 
to the action of the fire on the edges in the process of bd 
heated. 

A new table of dimensions was also introduced, in which i 
relatiye len^hs of the shank and arms of the anchor were ei 
siderably altered. These were known as " Pering's Improi 
Anchors," with " Short Shanks and Long Arms.*' See Tai 
of Dimensions, March, 1832. 

For a period of nearly twenty years Mr. Pering appears 
haye had the undiirided honour of anchor-improyements ; b 
as in other pursuits, riyals soon entered the field, and fin 
Mr. Pering's time to the present the subject has neyer be 
allowed to slumber; and yet men haye been found hai 
enough to ayow, 

** That the anchor had nndergdne no changey and that those now in i 
are of nearly the same construction as Columbus had in his little sqaadi 
when he discovered a Inew VfotldV* 
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Great as were the improvemeDts introduced by Mr. Pering, 
in the mode of construction and in the form of the 
or, they were only partially successful, owing to the ab- 
of mechanical power in the smitheries for insuring 
d and efficient workmanship ; and it must ever be borne 
nund, that those who followed Mr. Pering had all the ad- 
IwitageSy in favour of their several inventions, arising out of 
introduction and use of highly improved modes of manu- 
fctnrmg anchors, and to which the success of recent inven- 
tions is, in some measure, referrible. 

To those unacquainted with the subject of anchor-making, 
ad whose knowledge of the kind of machinery in use thirty 
jens ago was derived from an occasional visit to the smith- 
oies, it may not be out of place here to notice the improve- 
■ents that have been introduced for rendering the execution 
rf heavy iron work, and of anchor-making in particular, less 
Unrioos to the workmen and more efficient. 
Let the mention of the following suffice : 
The application of steam power to work the Hercules, in- 
stead of employing thirty or forty men to work it, as had 
been the case up to about the year 1 830, — 
The substitution of the " Fan Blast " for that of Bellows,— 
The introduction of Tilt, Lift, and Nasmyth's Hammers, in 
connection with air furnaces, for the larger descnptions of 
smiths' forgings, — leave us without any excuse for bad or 
inefficient workmanship. 
The value of these appliances in smiths' work is above all 
oilcalatioti. To say that the work has been improved, and its 
oecntion accelerated, is only saying a part of what belongs 
to the subject ; the workmen themselves have improved in 
Haiua in proportion as the slavish and degrading drudgery of 
the work nas been lessened by the introduction of steam ma- 
chinery into the Dock-yard smitheries. 

Most of Mr. Perine's suggestions on the subject of anchor- 
making arose out of the absence of mechanical power for effi- 
ciently executing the \i^ork. Hence we find that those sug- 
gestionSy valuable in his time, are no longer of any great 
Talue ; the process of anchor-making having entirely changed 
with €he improved character of our machinery. As a proof of 
this, Mr. Pering' s anchors are found incompetent to sustain 
the effects of the " proof strain " as applied to anchors of the 
present day ; and an order has been given to the effect that 
ODly 75 per cent, of the Admiralty scale of proof strain is to 
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Admiralty Andior. 
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put on anchors of Mr. Pering's plan. And one anchor 

ly, as a Bower, of Pering's make is issued to ships fitting 

thereby insuring three of a more modem construction to 

ship. The cost of production has also been considerably 

Inced simultaneously with the improvement of the anchor. 

lors are now made at 50 and even 60 per cent, less cost 

those on Pering's plan. 

A most singularly curious opinion was advanced by Mr. 

' ig relative to the perfection and efficiency of anchors made 

his plan. See Pering's "Treatise on the Anchor/' pages 

2, 53 :— 

"If the obserrations here introduced be attended to, and the anchor 
mfKtnied with iron of the first quality and according to the propor- 
giTen in the Table, it will be a rare instance to hear of an anchor' 
way t indeed, I may venture to say, that such an occurrence cannot 
I placer 

These remarks were published in 1819« and in a few years 
we find Mr. Pering introducing an 'improved" anchor 
ite 4). Mr. Pering saw that his anchors did break, and 
(fore sought to supply another anchor of greater strength 
his first ; and even this, like all anchors, did and must 
lireak, when subjected to a strain beyond its power of resist- 
ince. 



ADMIRALTY ANCHOR. 
(Plate 5.) 

About fifteen years ago this anchor made its appearance in 
"The Service" under the auspices of the Admiralty Board. 
[t has often been known under the denomination of " Sir 
i^iUiun Parker's Anchor." 

From the period referred to it has been very extensively 
ised in the Royal Navy. 

The general character and appearance of this anchor are 
Teatly m its favour over those of a previous date. 

The attention of the authorities would appear to have been 
irected to the subject of the improvement of the anchor, 
wing to the great and rapid enlargement of our ships of war : 
bips of an experimental character were being introduced 
bout this date, and pointed to the necessity for increasing 
be efficiency of the anchor. 
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Lifeut. RoDGlsa's Anchor. 




ON ships' anchors. 17 

The elliptical form of the shank and arms, together with the 

Jgantly curved "crown'* and "arms," the diminution of 

superfices of the " palms/' the absence of sharp edges 

inting injury to the cable), caused this anchor to be re- 

s?ed with general fiivour hj the mechanical man, as well as 

officers of the Navy. 

Notwithstanding, this anchor has been the subject of seveife 
and condemnation. 

The subject of its merits and demerits must be discussed 
T; and it will, consequently, be unnecessary to enter 

ire paHicularly at present into the grounds for its condemn 
yet it may be safely asserted, that instances are on 
ird in which tins anchor has proved itself of the greatest 
IfiMsible efficiency under circumstances of the severest possible 
pttare ; and it will be gratifying to the lovers of truth and fair 
ffaiY to be enabled to examine whether the principle of this 
aodior, so loudly and repeatedly condemned, is or is not wor- 
% of respect, and in what particulars it has failed to perform 
[its office ; also to show, by indisputable evidence, to whom, 
nd what, its reported " failures " and " fractures " owe their 
origin ; and what modifications are calculated to be beneficial, 
ifaould an alteration of this anchor be deemed necessary. 

If once eminently successfiil, why not invariably successful? 
We shall presently see why not. 

The length of the shank and arms of this anchor are deter- 
mined relatively ; viz., if the length of the arm be 4 feet, the 
kngth of the shank will be 12 feet, or as three to one. These 
dimensions are of very ancient date ; the " Old plan long- 
shanked anchors," as they were called, were of these propor- 
tions. 



LIEUT. RODGER'S ANCHORS. 
(Plate 6.) 

It is n<JW some twenty-five years since that Lieut. Rodger 
first commenced his career in anchor improvements. 

About the period referred to we find him exhibiting his 
** Patent HOLLOw-shanked Anchor," the object being to ren- 
der the shank stronger. The plan was to form a long loop- 
hole in the shank (the flat way of the shank), which hole was 
filled with the best oak timber, and some seven or eight hoops 
were driven on taut over all. 
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The loop-hole commenced at about a foot from the throat of 
e anchor, and termmated at a similar distance from the 
uare- (See fig. A.) 

An anchor on this plan, of about 25 cwt., was made iu 
trtsmouth Yard ; but whatever its merits as to fortifying the 
Bnk, no other part of the anchor nas improved by it. It 
rolved additional expense i and, practiealli/, was liable to be 
[perfectly wrought, or, what is the same thing, required 
eat skill aud attention in forging the "loop-hole" free from 
ifects. It was not calculated for general adoption, and soon 
11 into disuse even iu the mercantile marine. The attempt 
I strengthen the shank could scarcely be defensible when thf 
■ms nere left untouched, the shank not having proved less 
ficient than the arTos. 

Nest came his "Patent ficeaxe Anchor," bb anchor with- 
ut a PALM — an estremely bold stroke, particularly for a 
aval man. The novelty of the patent obtained it some atten- 
ioD; and, tried and used under certain favourable eircum- 
tances, it appeared to answer; but it was monstrous to suppose 
bat such an anchor could endure. Those brought into the 
errice are regarded as " obsolete stores," or are only occasion- 
illy thrown into service as a "kedge" when the "store" of 
*ner aorta is exhausted. (Vide figs. B and C.) 

Next we have Lt, Rodger's "Patent small-jiaimed Anchor;" 
id for several years this said anchor was gradually develop- 
>g itself, until it exhibited a surface of palm so devised that 

actually measured, for contents, often aa much, and some- 
tQes more, than the palm of the Admiralty anchor. The 
Rawing, Plate 6, represents one of his anchors of 50 cwt. 
' 1844. 

It will be observed that the sectional form of his anchor is 
ictangular, or rather teas until this date. Since then, however, 
e have been favoured with two other alterations or improve- 
lents. The one is, that the crown and arms of the anchor 
Pe foiled of a wedge-like form [supposing a wedge cut in 
wo transversely, the butt would be the exact figure of the 
tms and crown (fig. D) ] ; the other is the turning of the 
«rf« "right about face" — both alterations doubtless pro- 
Beted by patents, and both avowedly for the purpose of ob- 
aining more holding surface ; a strange acknowledgment from 
Me who set out by asserting that palms were unnecessary ! 
^e properties of this anchor are discussed under " Report 
fCommitteeof 1852." 



i 



20 



A TREATISE 



Feet 4-52. Feet 324. Feet 2-44. 





m 









Feet 4-53. 



Feet 3-36. 



Feet 2-48. 








^^'^'^'"r^ 



't*'*nrtr<%a 



|'ll"iH| l 'L 



J a s 4 6 






f i 9 



r 



ON SBIFS' ANCHORS. 21 



Tal of Rodger's (mchors were measured for contents of 
1 surface against anchors of the Admiralty plan of 

weights, and their contents were found to he so nearly 
IS to admit of no further question that Lieut. Kodger 
and ihai. palm» were necessary, 
n as to tic form of the Palms. 1 have elsewhere ob- 

that the Dutch palm, under some modification or dis- 

had been adopted hy Lieut. Rodger in his anchor. 

Dutch palm, so called, differs from that of the ordi- 
ilm, inasmuch as it terminates at the extremity of the 
nd not with a point or "pee," as in the Admiralty 
it o. I have stated elsewhere that the Dutch palm 
iry efficient one, and might, with great propriety, he 
iially adopted. (See Sketch.) 
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CAPT. HALL'S PATENT PORTABLE ANCHOR. 

(Plate 7.) 

Plate 7 is a drawing of Captain Hall's anchor: he'tbus 

of its uses : — 

" In the event of a ship getting on shore, her launch 

long-boat conld carry out and let go the two halves sepa- 

' ; in weather when she conld not cany out the whole 

at all ; and when the two halves are kid out with the 

Bower" cables (or even the "Streams") bent to them, the 

halves would hold better than if the one whole anchor had 

laid out. 

Ssd. ** Although this anchor might cost more than the 

anchor in the first instance, yet in the event of a 

toe" being carried away (which would render a common 

useless), a vessel carrying a spare half with her would 

enabled to shift the broken half, and replace it by the spare 

'ect half. The spare half could also, if required, be used 

a mooring anchor^ or as a " stream " to lay out on^common 

lOns. 
3rd. "Supposing a ship were to part in the Downs or 
ttj other andiorage, or to get on shore on the Goodwin 
fads or any other shoal, and required an anchor from the 
Aore, how much easier would it be to take the two halves off 
k separate boats from, for instance. Deal, and to get them on 
kara, or lay them out separately, if necessary, than it would 
k to carry the whole anchor. 

4th. ** In kedging ships ahead in rivers or shoal water, the 
two parts of a small anchor might be used and carried out 
with decided advantage over the old one, both from the ease 
with which they might be weighed, and the facility with which 
they might be stowed away. 

5th. '* A ship mooring in rivers and other sheltered places 
where the water was shoal, might moor with the two halves, 
and thus prevent the risk of injuring herself by getting on her 
anchor or other vessels in passmg. 

6th. ''Backing anchors, a half bower (if not heavy 
enough), or any other anchor of this description, could be 
backed much more easily with smaller anchors (of the same 
]to) than the anchors of the old construction. 

7tJi. "This anchor presents very great facilities for 
itowage/' 
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Kg* 2. Cotsell's Portable Anchor for use as a Mooring Anchor. 
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It is evident that this anchor loses greatly in strength hy 
separated : each half is certainly of much less strength 
an anehor of an equal weight: vifle Plate 8, fig. 1. 
one of these anchors to weigh 30 cwt., each half 
loyed separately is of much less strength than an ordinary 
ir of 15 cwt., for the very ohvious reaspn, that the shank, 
only half the size of the entire anchor, has the greater 
it of material the reverse way to the strain, and is, con- 
ly, liable to be bent at a small amount of strain ; and 
bent, it cannot be again incited or fitted to its fellow half 
repaired. 



appearing to me to be a very serious defect, I sub- 
\ fitted a plan for an anchor with movable arms-^which, when 
' as a mooring ancho;'| with one arm detached, is equally 
or nearly so, as when entire. The arms of this anchor 
secured by means of ^ " pin and pellet," in the same manner 
the pins in the shackles of the chain cables. 
An anchor on this plan, weighing 9 cwt. 2qrs. 16 lbs., was 
le in Chatham Yard per "A. O.," 2nd of May, 1847, and 
at Woolwich in July, 1847. See the plan of this 
lor, Plate 8, fig. $. It has been once to sea, and returned 
into store at this yard uninjured ; has been since re- 
hoed, and is at present in actual service. The strength which 
'Us kind of junction of the arms to the shanlc exhibited at the 
llnal was matter of surprise to many. 

The plate represents it as about to be employed as a moor- 
isgandkor, with one arm detached; a shackle being affixed in 
fte socket of the crown for the head sling used in lowering it 
Btoposition. The iron stock is not shown. 

The weight of the anchor was 9 cwt. ^qrs. 16 lbs. ; proof 
ttndn, Jltpns, 7 cwt. 2qrs. It was ultimately broken at a 
itnin of 18 tons, 17 cwt. 2qrs., or 66 per cent, over proof. 
It was made to the Admiralty scale of dimensions. 

The fracture took place at the tennon of the arm at the 
point Oy as indicated in the drawing. The tennon was of the 
sune form and size as the iron stock ^.t its largest part : as a 
nle these dimensions for the tennon would be found to an- 
swer well. Probably at some future period this kind of junc- 
tkn of the arms might be improved upon. It could be formed 
of any reasonable i^mount of strength. There is no necessity 
bt confining the crowQ to any particular dimensions, which» 
finr iqppearance sake, was done m the instance referred to. 

c 



almost the same words, that some forty, fifty, or 
chant-men dragged their anchors and went to pieces 
rocks or coast. Of course, we are not told how many of I 
had the patent anchors of " one-third less weight" 
ordinary anchors. This kind of economy in so im] 
matter is highly reprehensible and dangerous. 

This anchor subsequently to 1846 passed into the 
Honiball, and still more recently into the posseaaon of 
Trotman, who has introduced some modifications of Uwl 
and palm — as far as we know, with some advantage tt 
workmg of the anchor. 

The opinions of naval ofRcers and othera reap«ding 
working of this (Porter's) anchor, have been very coi " ' 
Becent reports from the Mediterranean, from Admiral 
I believe, have induced their lordships to propose to n 
tfaem. 

The alterations made by Trotmau may be stated b: 
consist in uniting the bom and palm ; which has been 
by forming the palm in the centre of the blade, instead of 
/ore-side of it, and continuing the palm outwarda b«yimi 
blade so as to form the Aom : by this means the latter is ~' 
to present more surface to open the anchor than did tb 
Porter's patent — at least, such would appear to be the <H 
of the alterations, and the continuation of the palm it 
wards to the extremity of the "blade." This causes thefi 
to partake of the i)u<cA palm; more or less adopted by Uh 
son, lienos, and Aylen ; Rodger having previously adopted 
See my Letter, February, 1848. 

The following sketches, a, b, show the alterations of 
"palm" and "horn" referred to, and which d' ' 
anchor from tfce original or Porter's anchor: — 
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ally this alteration involves much difficulty to the 
; and although the anchor tried at Sheemess was 
le, the weight 21 cwt. only, (and made specially 
rial,) it affords but Httle opportunity to judge of the 
of the alteration when applied to the largest anchors ; 
L the ordinary course of business shall have become 
' of thci day-^it being too well known that much less 
follow when the occasion for display has passed 
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Gotsbll's improved Portable Anchor. 
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COTSELL'S IMPROVED PORTABLE ANCHOR. 

(Plate 10.) 

[Hie following letter .was submitted on the subject of this 
r, with some general remarks on other anchors^ which 
desirable to plaos on record : — 

[copy.] 

** Chatham Yard, 

'* I6th February, 1848. 
"Sir, 

" I have the honour to submit, for the approval 
Lords Commissioners of the Admiralty, the model of a 
Anchor, plans for which, through your kindness, I 
the honour of laying before the Secretary of the Admiralty, 
through the kindness of the latter gentleman, before Lord 
Hay, C.B., on Tuesday the 8th inst. : the reception the 
then met with was highly flattering. 
The advantages of a portable anchor over that of a solid 
»e many ; but to me it appears that the chief one is the 
afforded in being enabled to apply one uninjured part 
m anchor to that of another anchor ; namely, the crown 
' mns of one anchor to the shank of another, which is in 
as though one or two additional anchors were issued to . 
ship. I speak of Bower anchors only. 
"It is an important fact, that when a solid anchor is injured 
koomes toholly useless, the portable one only partly so. 
"The principle of double clamping, by which the shank and 
are united, is very simple, and insures great strength, 
■d cannot fail, if adopted, to be eminently useful, and may be 
ckqily manufactured; nearly equal to three-fourths of the 
^M^ may be wrought under the steam hammer. 

"Li the plan now submitted, the parts become completely 

kked in tne direction of the strain without the aid of the 

fUt, the latter being affected only when the strain upon the 

miat is excessive ; and then, as may be seen by the model, 

ttehpart partakes of it equally. 

'^The statements of Lieut. Rodger, and of Porter & Co., 
iditive to the superiority of their anchors over those of the Ad- 
inraltyplan, in bringing the ship up more readily, and holding 
kr more securely, have induced me to investigate the matter ; 
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PLATE 11. 
Fig. 1. Sketch of part of Admiralty Anehor. 




Fig. 2. Sketch of a Fish Hook. 




Fig. 3. Arm badly curved, destructiye of nipping and holding propei 
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laltliough these statements may admit of great qualifiea- 
VX3, the superior quaUty spoken of may nevertheless be ac- 
htxnted for by the fact, that the arms of their anchors 
f^ longer, and the shanks generally shorter, than those of 
fe^ Adoiiraity anchor ; and, consequently, the arras are at a 
n^>ater angle from the shank. I submit a statement of dimen- 
BKDS of a f^w of these anchors now in store at this yard, to 
MOW the disparity of the patent anchors to those of the 
WSmiralty plan. It is difficult to say upon what principle 
|kee relative length of arms aud shank of these anchors is 

ulated. 



Bodger . 


. 54 . . 


.13 n . . . 




. 64 . . 


. 13 11 . . . 


Porter 


. 53 . . 


.12 B . . . 


Admirnlty 


. 53 . . 


. 13 10 . . . 


Porter 


. 26 . . 


.10 8 . . . 


AdiDirally 


. 26 . . 


.11 . . . 






'"A sketch of part of an Admiralty anchor is forwarded 
rewith> showing the alteration 1 would propose to make-in 
z dispositioD of the palm [vide dotted lioes), and wliich is 
opted hi the model now submitted, with a view to improre 
6 lubping and holding qualities of the anchor. This altera- 
>n, although slight in appearance, is calculated to be highly 
Tieficial. The outer curve of the arm is scarcely affected ; 
curve is similar ns far as the heel of the palm at a, 
„r which it exhibits a straight line to the point of the arm 
Nt 6 in red. 

" The sketch of a fish-hook, in which the barb (or spear) is 
n&T&riably set straight, will serve to illustrate the principle by 
•►hich I have been influenced in altering the disposition of the 
' pahn ' of the anchor. The nipping property of the fish- 
Qook is proverbial. 

"The curved arm exhibits great heauty, and is much 
stronger than the straight arm ; still, the question of curvature 
>a one of degree. Want of care in the workmen, by giving 
^u undue proportion of curve in the ' palm,' will destroy the 
efficiency of the anchor — an error too often committed in con- 
Iract anchors. The sketch a a Shows that these irregularities 
prevent the anchor from nippihg readily, and have besides more 
or less tendency to cause it to forsake its hold according to 
the Angle which the shank presents to the ship's bows: 
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"llie immense amonnt of property, and tUs _^ 
valuable lives, frequently depending for safety aoIelT 
efficiency of the anchor, and the cost of the anehoi 
will, 1 trust, lie a sufficient apology for the length to 
these remarks are extended. The subject Ib too lug 
dealt with summarily. 

" I respectfuUy request you will be pleased, 
the model, &c., to the Board of Admiralty, to mo* 
Lordships to allow an anchor of about 40 cwt. to be Q 
the plan now proposed ; and, when made, to be tested ii 
possible way. 

" I hare the honour to he, &c., 

" Geobgb Cord 
" Captain Sir Thomas Bourchier, C-.JJ., 
"Superintendent, &c., &c., 
"H. M. Dock-yard, Chatham." 

On the 23rd Fehruary, \H4S, I had the honour of 
their Lordships' commands to make an anchor on tb 
ciple of about 40 cwt. In obedience to which, one of 
2 qrs. was completed in April, tested at Woolwich Yi 
issued to H. M. S. Cleopatra in May, 1849, Tha 
Massie, Esq., Captain ; my Lords Commissioner 
directed that the anchor was to be the working anchd 
showing that its merits were to he fully tested. 

A prospectus published in 1848, respecting this Aa 
repeated here, in order that the statement may stand thi 
investigation, should any one be disposed to canvass its, 

" Its principal dimensions are the same as 
miralty anchor ; the shank and arms are flatteni 
more strength in the line of the strain, and the m 
faces of the ' palms ' are kept straight to the propi 
which will cause the anchor to nip the ground 
and to hold firmly when once inserted. 

" For the purpose of weighing or tripping the 
the external curvature of the arras is preserved. 

" It is very simple and strong, may be cheapt 
and easily repaired ; can be ' fished ' ' catted,' S^ 
facility ; and possesses all the properties of the 
anchor, with the advantages of portability. 

" It is presumed, fifom the construction of this 
that under excessive strains it wiD be 
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>ken &t the cmick than the ordinnry anehor. The 
angle of divergence may be somewhat increased, and still 
its holding properties remain unimpaireil. 

" There is no actual ' deflection ' ia this anchor until 
the strain becomes very great." 

(early eighteen months after, Captain Massie wrote from 
'rincomalee," under date 3rd September, 1850 : — 

" H. M. S. Cleopatra. 
" Sir, 

" Your anchor having been in use in this 
ship upwards of one twelre-month, I think it is only fair 
to give you some intimation as to how il has answered. 

" Aa an anchor it has done its work well, and held the 
ship in all weathers, though I am happy to say that as 
yet we have not had an opportunity of testing it in a 
typhoon. 

"We have generally used it as our working anchor, 
uid have frequently let it go in very deep water, from 
twenty-eight to thirty fathoms, and it has shown no 
Bigns of weakness. 

* * * * " The anchor Is still in use as one of onr 
bowers ; and I have no reason to suppose it is not as 
strong, and as much to be trusted to, as any other of our 
anchors." 

iaptain Massie stated that they had tried to get the bolt 
but could only start it two inches ; the fact being, that 

1 circumstances which I have no wish to recapitulate I 
forced into a mode and nicety of " fitting " of this anchor 
conaonant with ray original intentions, and not at all 

iBsary to the efficient working o{ a. portable anchor, 

.fter four years and a half constant employment of this 
lor in the India and China seas, it is returned into 
.tham Yard ; a report is made to the Board of Admiralty 
Captain Massie, which is an echo of liis statements just 
rred to. The anchor being subsequently brought to the 
ihery, the bolt is got out, cleaned, and tinned ; and the 
lor, on the most careful examination, is found to be in 
y respect as when shipped to the Cleopatra — not the 
itest alteration of any of its original lines, and the bolt of 
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crown not in tbe least strained. The only reason for the 

not coming out is, that it was perfectly parallel and 

*Xj fitted, and the rust when the bolt was driven back 

\i np and scit fast, so that it could not go further. In 

ice, it is often found necessary in other articles, such as 

Gear, much subject to rust, to drive the pin or bolt 

back, then home again, several times ; by these means 

rust gets pulverized, falls out, and the pin will shortly be 

idved. This hint may be useful to nautical men whose 

for such purposes are often limited on board ship. As 

jlained to Captain Massie when this anchor was supphed to 

Cleopatra, tne pin should be taken out once every three 

mths, and very little rust could take place in that period. 

^Tinning '^ the pin, and tapering it one-fourth of an inch 

its imole length, will most effectually obviate all the 

Culty. 

It has been held by naval officers of high standing, to be a 
I** desideratum" in the navy to have an efficient portable 
or ; if so, then it may not be asking too much of naval 
vficers to assist in rendering them portable by a periodical in- 
ipedtion of such anchors. In an article so liable to corrosion 
IB ovei'haul once every three months would prevent the adhe- 
son of the parts> wMch, if long neglected, must necessarily 
(&iue< 



fiUTtJHENS' PORTABLE ANCHOR. 
(Plate 12.) 

This anchor wiis made by the inventor, Mr. John Sutchensy 
hte of Portsmouth Dock-yard. 

It consists of three main pieces — the crown and arms 
being one — and the shank, two pieces. The latter em- 
brace the (brown by a kind of dovetailing, somewhat re- 
sembling a T ; a seating being fonfied in the crown to receive 
it. Three hoops, and the bolts of the shackles, of which there 
are twot one at each Extremity, hold the shank firmly 
together. 

An anchor on this plan was made in Portsmouth Yard 
about the year 1846 (weighing 28 cwt.), and was issued to 
the Rattlesnake, for, as might be presumed, an experimental 
trial at sea. There does not appear to have been any trial 
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Sketch of Morgan and Little s Portable Anchor. 
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le of tliis ancbor. I was informed that it had never been 
of the hold of the yessel. The inventor had died in the 
erim of its being on board the Rattlesnake ; he was, con- 
loently, spared the mortification of knowing the slight to 
fich his invention had been subjected. 
The principal dimensions of this anchor were according to 
! Admiralty scale. There can be little doubt of its strength. 
^e shank requiring to be hooped together is objectionaole, 

can scarcely be favourably viewed by naval men in 
leral. 
This anchor is. now in store in Chatham Yard: as will be 

by the plan, it has been fitted with Rodger's stock. The 
I7 object of the inventor would appear to have been to 
pply K portable anchor, and not to introduce any other im- 
Ijffoyement. 



MORGAN AND LITTLE'S PORTABLE ANCHOR. 

(Plate 13.) 

This anchor consists of eleven pieces : 

The (irown and arms being one piece ; the shank, three 
pieces— ^with two throat pieces and four hoops ; the shackle, 
QDepiece. 

The crown was formed with a mortice, through which the 
shank was inserted from the outer side ; the middle piece 
forming a wedge to set the other two pieces home ; and the 
bolt of the shackle, together with the four hoops, secured all 
together and kept the parts in place. 

An anchor on this plan, of 37 cwt. was made in Ports- 
moath Yard about the year 1832; length of shank, lift. 
H^ins. ; arms, 4 ft. ^in. 

It is recorded that the time occupied in putting this anchor 
together, and fixing the stock to it, was fifteen minutes ; 
taking it to pieces again, five minutes. 

It will be obvious to any practical man, that such an anchor 

must be strong ; and equally so that it must be expensive to 

manufacture ; for the number of pieces or parts will occasion 

much labour and skill in fitting, and if once strained it can 

carcely be put together or separated. 

I am not aware what became of it after it left the Dock- 
yard. 
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HAWKINS'S PATEliT ANCHOR. 
(Plate 14.) 

Manj other attempts, at various times within the last fifty 

have been made to improve the anchor, and others 

to supply anchors of a totally new character ; as, for 
ce, the Patent Anchor of Hawkins's construction ; re- 
no stock ; both palms acting at the same time ; with 
tombler acting crown ; but not portable. See Plate 14. 

The patentee remarks — " Its advantages are many, 
and all arise from the anchor being so constructed that 
both the flukes (which act on a revolving principle) pene- 
trate into the ground at the same timcf. The conse- 
quences are, 

" First; That it therefore holds neitrly equal to tiOo 
anchors; 

"Secondly. That it will not foul or cut, chafe or 
injure the cable. 

*' Thirdly. That it does not require a stock. 

'* Fourthly. That it breaks ground much easier, and is 
more conveniently worked ; does not impede the way of 
the vessel in being hove up ; will stow without any pro- 
jection ; can never injure the bows in weighing, catting, 
or fishing ; and is particularly well cuiapted for hedging, 
— ^And, 

" Fifthly. That in the event of a ship grounding upon 
her anchor her bottom cannot be injured, which is often 
the case with the common anchor." 
It would appear that this anchor was not extensively 
atronised, and has altogether fallen into disuse. 

Another effort was that of the late Mr. Kingston, Engineer^ 
' Portsmouth Yard. A metal anchor, cast with a hoUow or 
'lindrical shank, the cable passing through the entire length 
' the shanks The opening at the crown of the anchor was 
iimpet*like> which received the knot or clench of the cable. 
uteration was proposed by him in the general dimensions 
the anchori One of these anchors remained in store at 
latham Yard for many yearSj but has been broken up and 
converted. 



42 



A TREATISE 



Then, again, we had what was denominated the "ParacL, 
(some called it the ''Mushroom") anchor. This, like the 
hy Hawkins, required no stock. Its holding power 
scarcely equal the ordinary anchor; whilst the trou 
forging the crown was immense, and in heavy anchors, , 
four or five tons, heyond all calculation. The name oi , 
inventor is not known to me. One on this plan was made 
Portsmouth Dock-yard, hut the report of the officers 
prohahly unfavourable. Neither nautically nor mechanii 
were its advantages such as to recommend it. (See Skef 
X and y,) 





%. 



The shank was formed with a collar, aticl passed into the 
crown, being clenched on the outside, z e e Ktp opening to 
admit of the mud or other matter which necessarily came up 
vnth the anchor being got rid of. 

There is nothing but the absence of the stock to recommend 
this anchor. As an anchor it falls short of the essentials 
necessary to success. 

There is also the Patent Anchor of Captain Dviryer. 

This is a portable anchor partaking somewhat of the prin 
dple of Porter's. The shank is similar. There are two bolti 
in the crown, instead o one ; one over or above the other, ii 
the line of the shank. The crown moves on the upper 01 
outer bolt, and is stopped by the inner to the angle at whicl 
the patentee determines the arm to act. Hence it is partially 
oscillating, but less so than Porter's; and the second o 
inner bolt serves, apparently, the office of the horns 01 
Porter's anchor. The palms are somewhat singularly formed 
the points being set back to assist to bring the crown to it 
bearing upon the inner bolt. The strain is consequently 01 
the bolts. 
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le» Sketch o p, from which it will be seen that the crown is 
ie to traverse partially past the inner bolt — the upper arm, 
la the anchor has hold, being at a less angle from the 
nk than the lower one, according to whicherer arm happens 
K brought into play. One of these anchors, manufactured 
Hawks, was lately to be seen in Woolwich Yard. 





e mventions and suggestions of which the author has n 
means of doing more than to make honourable mentio 
are many, and some others are altogether unknown to 
him. Amongst the former might be placed — 

"hat of Hawks, a plan which consisted of insetting the 
"stock " through the crown of the anchor, with stays 
or spurs, coming from the end of the stock, keyed to 
thp shank— not an original idea, as the Chinese put 
the gtock through the crown of their anchors ages ago, 

liat of Lieut. Inglefield, which might be regarded as 
partly portable ; partially revolving, or movable, in the 
crown ; which latter is of a very peculiar form, and, 
like the Mushroom anchor, already referred to, very 
difficult to make, A model of this anchor was in the 
Great Exhibition of I8S1, in Hyde Park. 

"hat of Mr. Miller, late of Devonport Dock-yard. The 
plan was to form the crown with a hole to receive the ' 
shank [ the hole being round, the shank was formed 
with a collar, which gave a throating to the inside of 
the crown when the shank was clenched or shrunk on. 
The object seemed to he to avoid "ahuttiag" on the 
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urna. An experimeot was made a 
Devonport, of this plan, which was 
unsncceasful. 
Some other tnvcationB hare not adranced beTotid (t 
stage : namely, thej have been merely exhibited ia R 
Of this ciasa there are many. Only a very few of thq 
come under my own observation. 

One model, thai of Mr. William Smale's invention, 1 
seeD, I would briefly observe, that it is a portable I 
composed of several pieces. The stock passes tbronf 
crown. It ia generally of the Admiralty dimenaiona; 
reason for transferring the stock to the crown, insl 
fixing it to the square of the ajichor, I cannot divia 
being more liable to injury in such a position, invoti 
liability of the loss of the crown and arms of the and) 
presume that in a portable anchor, more especially tha 
in an ordinary one, the position of the stock, and its } 
liability to injury, must prove fatal to the invention or i 
A model of this was in the Great Exhibition of 1851. 

Amongst those who have devoted their attention t 

subject, and made su^estions which have been either n 

or wholly carried out, or remain in abeyance, and whiu 

chiefly to the mode of forming the parts at the forge, if 

"scarfing" and bringing the parts togctht 

Mr. FiNCHAM, 

„ Smith, 

„ Nasmttth, 

„ TVLER, 

„ TRUBcorr, 
„ Blake, 

and others ; 
showing that, both theoretically and praetically, the < 
has been kept constantly open to discussion ; and it wf 
ungenerous to suppose that the anchor has not been inl 
under the circumstances ; but it might be safely affirtni 
a very great improvement has taken place, to the benefit 
public service. 

*a* The atBleiuenti reipeding soms of the iDventions lut rsS 
■re, from the absence of drawing? or matlels, necessarily imperfect 
treating of them chiefly frnni memary, it is prohabte I iiave not r 
inventiona that juBlice I would have done had drawings or mod 
open to me 111 consult. But I felt it necessary to refer to then 
than incur the cbatge of having omitted them. 
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f The Committee of I852j in their Report, page 9, paragraph 
, are pleased to say — 

" Th^ tiBve deemed it af so much importanee, Ihat rvery iqipiirliaiity 
'i iff givea to thoat iaterealed in Ike egUieney of anckora lo form 
ToacIuaioaB. if not satisfied witb those of the Comoiittee, whieb, 
. ( M> intricate a question, caa laj no claim to mathematicral preciaion, 
iMtfaoagb for the reaBoai before stated eipressed numerically, that the; 
')l«Te decided in giviog publicity in the following tables to the ancceasive 
'•tepa by which the fioal results have been attained; aa thai if, in the 
^■Mion q/* others, any of them are founded an wrong bases, the meana 
Ibay be avulable to modify the conclusiona arrived at by the Committee, 
Who ratutirfer i( to be iff far greater importaiKe that all legitimate diiciu- 
*ion ihmild be courted and tttcouraged, than that the meana of forming 
individual judgments should be Gacriflced to an apparent completeness 
and lymmetry in th«r Report, which would, perhaps, have been gained 
liad (hey confined themselves, as they might have done, to Gategoricall]i 
eipresiing their opinions on the relative collective merits of the anchors, 
irrespective of their distinctive properties." 

And further, at page 1 1, paragraph 33, they say — 

"And the Committee would suggest that fiirther trialt may at lotae 
futitre period be vnderlaken to ascertain whether such an alteration, 
nhicb the accompanying wooden models will serve to explain, would he 
productive of the improvement in the holding properties of the Admiralty 
anchor which their own observation of its actual working in the ground 
lead* them to anticipate ; and should their Lordships think proper to adopt 
this latter suggestion, the trials might take place on the beach at a com- 
paratively small cost, as the capstan used at the late trialEi, and the old 
aacbon to which the standing parts of the purcbasei were made fast, might 
remain there until required for the purpose." 

I accept, with cheerfulness, the invitation to diacass this 
subject, nhich the Committee are pleased to throw out } the 
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more so, that the prospect of another opportunity for ta 
the properties of the Admiralty anchor, modified accordiii 
certain suggestions of the Committeej are hkely to take j 
at some future period. 

I trust that the suggestions of the Committee ma] 
carried into effect, and that the field of honourable com] 
tion may be thrown open to all those whose business i 
render them concerned for the interests of the two sen 
and that none may be excluded from participating in the » 
ment of this great question. I have said, for the interet 
the two services — the interests ofhumokity would probab 
more to the point. 

Sketches of the anchors tried at Sheemess in 1852, as 
lished in the Beport of that Committee, are inserted in 
place, for the purpose of keeping up a faithful record oi 
several efforts made at that time to mmish an efiicient an( 
and, with the illustrations before him, the reader will b 
abled to understand upon what grounds I have been ind 
to discuss the " Report of the Committee,'' chiefly wit 
ference to the anchors on the plans of the. Admiralty, Bo 
and Trotman. 
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PLATE 16. 



MiTCHESON'Sf 




Weight of Anchor 
,, Stock 

Total 



• • • • 



Cwt. qrs. 
2 10 
4 



lbs. 



U 



25 



14 
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PLATE 17. 



Lenox's. 



IMPROVED STOCK. 




Weight of Anchor 
,1 „ Stock . 

Total 



Cwt. qrs. lbs. 
20 3 14 
3 2 24 



24 



10 
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PLATE 16. 



MiTCHBSON'Sf 




Weight of Anchor . 
,, Stock 

Total 



• • • • 



Cwt. qrs. 
2 10 
4 



25 



lbs. 

14 



14 



ON SHIPS ANCHORS. 



51 



PLATE 19. 



Atlen's* 




Weight of Anchor 
„ tt Stock . 

Total 



Cwt. qn. lbs. 

. 21 1 

. 3 3 13 

. 25 13 



D 2 
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PLATE 20, 



Bodgkr's (Bower). 




Weight of Anchor 
„ „ Stoek . 

Total 



Cwt. qrs. lbs. 

19 8 

5 2 14 

} . ■■■■■■ 

34 2 2 



M 
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PLATE 22, 






Weight of Anchor 
.y „ Stock . 



Cwt. qrs. Ibsi 

20 2 6 

4 3 



Total 



24 
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THE APPOINTMENT, CONSTITUTION, ETC. 

I confess to a disappointment on reading the Report of the 

immittee of 1852 — a disappointment shared hy many, on the 

lund that nothing is settled. The whole question seems to 
referred hack again, as open as ever, to the Admiralty 
•d. 

The unlimited powers given to that Committee, and the 
reiy ample means and appliances at their command, seem to 

irrant the expectation that this much-vexed question would 
e been set at rest. 

The object of the Board in granting the Committee must 
liave been to afford it the means for discussing and determining 
those points to which public attention had for a long period, 
and by various means, been specially directed — points on which 
few persons are capable of forming a just conclusion, when un- 
assisted by drawings or other mechanical data. 

The Board had also been frequently most unjustly aspersed 
with reference to certain imputed failures and fractures in the 
Admiralty anchor. And looking well to the circumstances 
which had given rise to the appointment of the Committee in 
question, it was most desirable that the Report of the Com- 
mittee should have embraced and settled those points so 
frequently forced upon the attention of the public. This has 
not been accomplished. It had been the common practice for 
several years (of interested parties) to keep up a sort of news- 
paper warfare against the Admiralty anchor. The importance 
of the labours of the Committee of 1852, and the question 
submitted for their decision, will be best understood by re- 
printing at this place one of those attacks to which I have re- 
ferred, directed, as will be seen, not only against the anchor, 
but still more so against the Board of Admiralty itself. 

«• Morning Chronicle,'' ZUt March, 1848. 

" The serious accident to her Majesty's ship Queen, the largest, and by 
many.considered the finest, three-decker in the British navy, has been a 
general topic in naval circles. Such, it appears, was her perilous posi- 
tion, that but for the mere chance of a powerful steamer being ready at 
band to drag her off the ground, there she must have remained a helpless 
wreck. 

" By a fortuitous circumstance she is happily again afloat, though not 
without serious damage and loss of stores, doubtless of many thousand 
pounds value, necessarily thrown overboard to lighten her. Many are the 
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complaints, load and deep, that have heen addressed to xu from all 
of the utter inefficiency of the established anchor, or the one knowB 
the Admiralty, or Sir WilUam Parker's plan, both in regard to 
power and strength ; for it is remembered by many that her Mi 
ship QueeHf when at Spithead in 1842, looking about for a berth, that] 
anchors on that occasion failed to hold her. 

''Unfortunately for the service, this worthless and expensive 
has been christened after a distinguished commander.in-chief» with 
Admiralty as sponsors ; and though practically demonstrated to be ni 
and dangerous, yet so determinedly is it forced upon officers, that all 
are ordered to be fitted with it before being reported ready for the 
nant : and should an officer still pertinaciously make speciEd applic 
for a more efficient anchor, every species of chicanery is put in force 
defeat the object, which would render a dffect denial preferable. 

"Under these circumstances, H. M. S. Qtieen put to sea without a Porta'i'j, 
anchor, which her two former Captains specially applied for. i 

" Some extraordinary statements, well authenticated, have been nuidil 
to us relating to anchors and ancihor contracts ; this latter, however, is a* 
subject more within the province of the Committee on naval expenditure.'^ 
Our present object is simply to direct attention to a particular fact witldi' 
our own knowledge ; which is, the inefficiency of the anchors now issnei' 
to Her Majesty's ships. 

" This the Admiralty, or any member of the House of Commons, cia 
also assure themselves of, by calling for returns of the number and 
description of anchors which have broken in service, particularly from 
those of Her Majesty's ships under the command of Sir Charles Napier li- 
the Tagus, and Sir W. Parker in the Mediterranean ; for it is scarcely to- 
be expected that subordinate officers will spontaneously and officially 
report against the adoption, or abortion rather, of their chief, thou^ 
special reports are sometimes paraded which the facts recorded in the 
ship's logs contradict." 

To missives such as this we may attribute the appointment 
of the Committee of 1852 ; the obvious intent of the writer 
being to force the Board of Admiralty to a more general use of 
Porter's anchor — forgetting that the reports of its merits were 
so conflicting as to prevent their Lordships from coming to a 
conclusion on the subject. The propriety of their' conduct in 
this particular is singularly established by the fact that Porter's 
anchors are now superseded by the improvements of Trot- 
man ; and the still more important fact that this much- 
vaunted anchor failed before the Committee at Sheeniess 
{vide Report, paragraph 8) : 

" The lower fluke not opening until it had been drawn through 54 feet, 
thus confirming in a striking manner the reports that had been made of 
this anchor occasionally failing to bring ships up ! " 

"Trotman's iiriprovements," it is said, will obviate this de- 
fect ; but the condition — " in any ground of sufficient con- 
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isteney to bear the weight of an anchor^'^ — sounds oddly 
lugh; particularly as Trotman's improvements are not 
brought into general use. The Committee very properly 
ained from the expression of any opinion upon this point. 
The Admiralty anchor was also declared to be deficient in 
0tre7igth, as well as in nipping and holding properties. 
In a pamphlet published by Porter & Co., on the- subject of 
eir anchor in 1846, at page 19, is a statement purporting 
Uobe-^ 

''Comparative tests of streng;th, ordered by the Right Hon. the Lords 
Comnussioiiers of the Admiralty) at Her Majesty's Dock-yard, Woolwich/' 

Th6 result, as shown under this head^ is, that Porter's 
anchors are " 172 per cent, stronger than the Admiralty 
nehor." The absurdity and injustice of this conclusion I 
kave endeavoured to exhibit in my letter on the subject of the 
appointment of the Committee, addressed to Capt. Peter 
SidiaTds, C.B., Superintendent of Chatham Dock-yard, dated 
14th November, 1851. 

At the closing of " The Great Exhibition," — ^where, during 
sieveral months,, (namely, from May to October,) proprietors of 
patent anchors had, from day to day, used all their means for 
decrying the Admiralty anchor, and modestly praising their 
mm inventions, to a very questionable and mixed auditory, — a 
|rand trial was got up, as reported in " The Times," Tuesday, 
rnd September, 1851 : 

"TH^ dREAT EXHIBITION. 

"Yesterday morning an interesting series of experiments took place at 
the west end of the hui^din^, for the purpose of determining the relative 
merits of Porter's and Rodger's anchors. The trials were conducted in 
the presence of Mr. Lindsay, the well-known ship-owner, but no satisfac- 
tory conclusion was arrived at ; and it was arranged that the Admiralty 
should be invited to examine and decide upon a question in which the 
whole marine of this country is so largely interested. 

''Both the Anchors thus brought into competition appear to have a 
decided superiority over that of Sir W. Parker, which is the one chiefly 
Qied in the navy. They differ, however, materially from each other in 
the principles of construction ; the patent of Rodger's having its arms and 
ilnkes of the wedge-like form ; while iii Porter's patent the arms move 
upon a pivot in such a way that, while one holds in the ground, the fluke 
of the other presses upon the shank, thus increasing the power of resist- 
wee." 

After failing to arrive at any " satisfactory conclusion " on 
the relative merits of their own anchors^ they invite the Ad- 

bd 
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miralty Board to *' examine and decide ;" coupling the ini 
tion with the condemnation of the Admiralty anchor I 

The parties concerned in these transactions wanting 
means ror carrying out, on a large scale^ a series of 
trials, they induced certain gentlemen, interested in 
Mercantile Marine, to take up the subject ; accoidin^y^ ill 
"The Tunes," 16th October, 1851, we find— 

** A memorial from all the leading shipownen of London, Lii 
and GlasgdW had been addressed to the Admiralty, requesting tiMt 
public triid may be instituted of the relative merits of the Tatiout 
shown at the Great Exhibition. 

'* The question being one that affects the safety of life and 
and the welfare of the Government service no less than the 
interest generally, it is proposed that a committee of naval and 
officers diould be formed, and that a few well-known practical dii^ 
owners and engineers should be associated vrith them in the inqairy." 

I am unable to furnish the names of the memorialists. Th» 
following, however, appeared in " The Times," Friday, 24tk 
October, 1851: 

** The following reply has been received to the recent memorial of tbe 
shipowners to the Admiralty, proposing a trial of the relatite merits of 
anchors s^^ 

"Admiralty, Oct. 21st, 1851. 

" Sir, — I have received and laid before my Lords Commissioners of thi 
Admiralty your letter of the 13th inst., inclosing a memorial signed bj 
yourself and sevei'al shipowners at the ports of London, Liverpool, antl 
Glasgow, praying that a committee of naval and scientific odicers may be 
associated with them for the purpose of invcistigating and thoroughly 
testing the relative merits of the several anchors exhibited at the Boyi^ 
Exhibition. 

" I am commanded by their Lordships to acqtiaint you, that, althougl 
the Board of Admiralty have, since the year 1839, made various experi* 
ments with a view to ascertain the merits of the different anchors, and 
adoj^ted the recommendations of the most able and experienced officers 
and mechanics as to the best description of anchors for Her Migesty's 
service, they vrill be glad to afford every assistance in carrying out further 
experiments to test any improvements that may have been lately intro- 
duced in their form and manufacture. 

** My Lords will be happy to co-operate in this inquiry vrith the merchant 
serrice in carrying out these experiments, and wiU communicate further 
on the subject. *' I am, &c.j 

** J. Parker. 
"W. S. Lindsay, tesq., 
" 8, Austin Friars." 

At this stag6 of the cortespondence I deemed it my duty to 
call attention to some facts connect^sid ifrith the subject, in th< 
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bdp^ that a niore consistent and straightforward course might 
be pui^sued than had previously been adopted^ particularly to- 
wards the Admiralty anchor^ and, as a necessary consequence, 
to the nayal service in general. I felt that, occupying the 
Btuation of Master Smith in one of the principal Dock -yards 
h Her Majesty's service, not to speak out at such a juncture, 
was to betray my trust» and acquiesce, apparently, in the 
sayings and doings of those whose end and aim were, simply, 
self-interest. Consequently, on the 14th of November, 1851, 
I forwarded the following letter ; but, from some cause, which 
I am unable to explain, it was detained in office until the 20th 
ai December ; and in this interval the arrangements at the 
Admiralty were completed, and the Committee named by 
letter, bearing date, "Admiralty, 6th December, 1851." My 
request was refused ! 

My letter of the 16th February, 1848, (when introducing 
ay portable anchor,) which appears in an earlier portion of 
tms work,— and that of the 14th November, 1851, together 
with its incloSures, — require to be placed on record. 

The opinions expressed in them having received singular 
confirmatidn> they are submitted vrithout alteration or amend- 
ment. 

[copy.] 

"Chatham Yard, Nov. 14th, 1851. 
"Sir, — In the THmea of Friday, Oct. 24th, 1851, is a letter from the 
Secretary of the Admiralty, in reply to certain shipowners of London, 
Liverpool, and Glasgow, who had memorialized the Lords Commissioners 
of the Admiralty to institute some further experiments on the merits of 
anchors ; which letter states, that their Lordships ' will be glad to afford 
etery assistance in carrying out further experiments to test any improve- 
nent that may have been lately introduced in their form and manufac> 

" I beg respectfully to submit some remarks touching the question in 
leneral, and of the means by which it has been brought about. 

** For several years past, the public papers have occaSiohally contained 
piragpraphs condemnatory of the Admiralty anchor. No instance of failure 
bas been allowed to pass without some ex parte and highly coloured 
statements of its inefficiency. Some of these paragraphs have beeh of a 
nbst violent, ridiculous, and even of a sdurrilous nature. 

** The object of the parties was clearly to induce ihbvr Lordships to 
adopt the patent anchors to the exclusion of the Admiralty one. 

** Copies of many of the said paragraphs I have by ine. 

" The press had apparently laid itself out^to work scandal against the 
Admiralty Board, even to the non-publishing of replies to such para- 
graphfe. Hence the public, nem. ton.i had settled down into the belief 
that the Admiralty anchor was untrustworthy — ' an abortion ! ' 

*'Many trials have been instituted to test the relative merits of the 
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jteveral ancbors : bat most, if not all of them, are open to wtsj miiMJi 
objection, on account of the want of unifonnity in their weight and 
dimensions. To such an extent have these urfegalaritite bden _ 
that the inferences drawn from such trials are not only oninih, hot I 
posterously unjust, admitting, in fact) of no £ur tiompariton. Ontf 
will senre to show or confirm this statement. 

" See extract (paper marked A) from Porter's pamphlet, page 19. 
"To guard against the repetition of such absurdities and foul phyl 
any forthcoming trial, is one of the chief objects of this letter. 

The accompanying sketches, B and C, and table of dimensioiiB,!),! 
the several anchors, will prove how very nnsatis£u;tory must be aaj 
wherein no care is taken to have anchors of equal weights, and, as &( I 
practicable, of similar general dimensions, tried against each other- 
want of this has rendered most previous trials a mere waste of labour. 

" The sketch marked B will show that the Admiralty anchor is 
in the arm and longer in the shank than any of the others ; also, tfaati 
two of them are alike, and, consequently, must differ in their action : 
as the length of the hypothenuse of the obitue angle <2ecrease8» so wiH ' 
tendency of the anchor to nip the ground increase. 

" Now, as the lengths of the arms and shanks of the Admiralty 
are determined relatively with each other in the proportion of three tbi 
it is notf strictly speaking, a «Aor/-shanked anchor. The old plan kMf>' 
shanked anchors were of the same proportions; probably, this point hBli 
been hitherto overlooked. 

" Pering's improved anchor is «Aor/-shanked, and which, when there are 
any traces of regular proportions to be found, Porter and Rodger q>pte 
to have copied. 

" Principal dimensions not being patent, I would suggest, by way d 
trial, that a rnqdification of them in the Admiralty anchor woold be 
advantageous. Thus, by shortening the shank the leverage is lentn^ 
and the strength and nip of the anchor augmented. 

" Twice and^ve-sevenths of the arm taken for the shank will comti* 
tute a short shank. In most of Pering's improved, as well as those of Por- 
ter's and Rodger's make, the shanks are under these proportions. 

^' The difference in the size and form of the palms, sketches G, ii 
another very important feature, and leaves no room for doubt that the 
Dutch palm, and which was known in the service a century ago, is a very I 
desirable sort of palm. It nips the ground readily, and presents, aS soon 
as it has entered it, say only a few inches, a much larger holding surface, 
and will be less likely to come home than most others. It is also less 
expensive to manufacture. 

" Rodger has shown it, on his anchors, under several disguises ; bat 
still the Dutch palm is clearly developed. 

" By letter, dated Feb. 16th, 1848, 1 called attention to the differences 
in the liength of the shanks and arms of the several anchors, and reference 
to the paper D will elucidate it in a still more striking degree. 

" These irregularities should be obviated for the future by having this 
part of the question, which is very important, at once decided upon ; and, 
with a latitude of two inches, no anchor should be received into the service 
that did not conform to such dimensions. This would render the fitmfents 
for stowing anchors on board ship uniform ; and would save the expeifse, 
now often incurred* of altering the ftaid ^ttsveuta 'vVxeiv tV^e %h\^ has been 
'•«8ioned. 
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MAnchois of the same weight in cwts. should alone be tried together; 
It should an anehor, if it can be avoided, be taken promisciiouBlir from 
p Etore to be tried Against one made piirpoetli/ for trial, or, at leaat, it 
Bold be most careFully selected. 

(■■Tliis subject having been forced upon the attention of the public bj 
~t dml; decrial of interested parties at 'The Great Exhibition,' and 
jwing how unfairly the subject has been treated, and how much depends 
|[the charactel- and arrangement of an; forthcoming trials, I am induced 
submit theae papers for your consideration. 
f As my anchor comes within the conditions named by their Lordships, 
10 teat tny improvements that may hate been lately intradoced in their 
nnfacturc,' I beg to be allovred to have one made for trial, 
oduddg some inadlGcations, such as are herein intimated ; and which, 
nind to answer well, may hereafler be introduced, at the pleasure of 
^LiH^E Commissioners of the Admiralty, into the Admiralty anchor, 

h, with many escellent qualities, is atUl auseeptitile of irapro»ement. 
Pit thonld be observed on the subject of failures recorded againat the 
Banltji ancbor. that full 75 per cent, of the fractures arc in anchors of 
Keontriict make; and their ' coming home' is often the result, more or 
ghof the finish of the points, and irregular curve of the arms, and greater 
Wbofihank. 

Pipoli^aing for the eslent of these remarlis. which is unavoidable on 
;B and important a subject, 

■' I have the honour to be. Sir, 

"With great respect, 

" Your obedient, humble servant, 

"Georoe Cots BIX. 
" Capt. Peter Richards. C.B., 
Koperiutendent, &e., &c., Sic, H. M. Dock-yard, Chatham. 
•' P. 3. In si^ years, only one Admiralty anchor has Iteen returned into 
|i« yard defective, and that one (a contract-made one of 6 cwt.) broken 
t the ahanki and the part had the appearance of having been < over- 
lived' in the process of manufacture. So much Ibr fhictures t 
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(A.) 

[copy.] 
Extract from Porter's Pdmphiett page 19. 



" Comparatiye tests of strength ordered by the Right Hon. the L 
Commissioners of the Admiralty, at H. M. Dock-yard, Woolwich : — 

" Test of Admiralty Anchor, 

Proof. Broke at Over Proof. 

96 cwt. . . 66 tons . 68 tons . 2 tons . m. 3 per cen 

" Tests of Porter's Anchors, 

Proof. Broke at Over Proof. 

5 cwt. . . 8-^ tons • 21^ tons . IStons, viz. 157 per cen 

10 „ . . 12 „ . 42 „ . 30 „ „ 250 

28 „ . . 27i „ , 60* „ . 33 „ „ 120 



3)527 



175 
Deddct Admiralty : . . . . 3 



172 
*• Total average, 1 72 per cent, stronger than the Admiralty anchor. 

Small anchors being always infinitely stronger in proportion to t 
weight than large ones, such trials are not only unfair, but leat 
erroneous conclusions. 

Porter's anchors had the " vantage-ground " even before the trials g 
menced ; invert the order of the trial, as tb weightSy and the result wi 
have been in favour of the Admiralty anchbr. 

G. ( 
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(B.) 

[COPV.] 

I Relative proportionn of four Anchors in store at Clialliam Vflrd. 





-^—f—f - T I t V 



N.B.— There was no 28 ewl. ot Perihg's improved in store, 

G. C. 

(C.) 

KektiTC dimensions of the " Palms " of tlie Aocliors shown in Paper B. 
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(D.) 



[copy.] 

Disparity in the length of shank and arms of I^ortfer's aiid Rodgi 
anchors, relatively with those of thi^ Admiralty plan : — 



Plan. 

Admiralty 

Porter's 

Rodger's 

Admiralty 

Porter's 

Rodger's 

Admiralty 

Porter's 

Rodger's 

Admiralty 

Porter's 

Rodger's 

Admiralty 

Porter's 

Rodger's 

Admiralty 
Porter's 
Rodger's 
Rodger's 

Admiralty 

Porter's 

Rodg^r'ft 



Weight 

in 
Cwt«. 

60 , 
. 60 , 

60 

. 55 
. 55 
. 55 

54 

. 54 

54 

, 53 
53 
, 53 , 

51 
51 
51 

45 . 
. 45 
45 
45 

, 2d 
28 , 
28 . 



Length of 
Shank. 
Ft. Ina. 
14 5 



13 


5 


14 





16 


2 


13 


11 


13 


H 


13 


10 


12 


7i 



13 


8 


15 


5 


13 


1 


13 


1 


13 


3 


12 


3 


11 


8 


10 


7 


10 


5 



tangtUxot 

Anna. 
Ft. Ina. 

4 9i 



5 


H 


4 


8 


5 


1 


4 


^* 


5 





4 


74 


5 






4 
5 
4 


6i 

1 
10 


4 


4i 


4 
4 


9 

7i 


3 
4 
3 


9 

1 



These dimensions show the most extraordinary irregularities in Port 
and Rodger's anchors. In no one instance Aire they comparable with 
Admiralty, and exhibit on the part of Porter's and Rodger's anchors \ 
glaring differ^tices even in anchors of a similar weight. 

G. C 
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To this letter the following answer was returned through 
Captain Superintendent, dated 

"Admiralty, Jan 5th, 1852. 
« Their Lordships cannot comply with Mr. Cotsell's request of the 20th 
10, to be allowed to construct an anchor on the plan therein alluded to.'' 

Hence I was prevented from entering into competition in the 
of 1852 ; as the only anchor of my construction was on 
the Cleopatra in the China seas. And my motive in 
dtting modified general dimensions, was, that it might be 
whether such alteration would prove' advantageous for 
introduced into the Admiralty anchor at a subsequent 

Although I met with this refusal, others were more fortunate; 
both Lenox and Aylen were permitted to have anchors 
ried which had no previous existence ; the latter gentleman 
one of the committee, and its most active member. As 
fore stated, on the 6th December, 1851, the Committee was 
ledy consisting of 

Mr. W. S. Lindsay, 

Anthony Ridley, 

Dimcan Dunbar, I oi.« o 

William Drew, > Shipowners. &c. 

George Marshall, 
WilUam PhUlips, 
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Capt. Stopford, H. M. S^ London ; 
„ Munday, „ Waterloo; 

The Master Attendant^ Sheemess Dockyard ; And 

The Master of the " Flag " ship ; 
to act as a Committee in co-operation with the above-named 
shipowners, "to determine the relative merits of anchors ex- 
hibited at the Roval Exhibition." 

Subsequently^ two other persons connected with the naval 
Bervice appear on the Committee ; namely, 
Capt. Charles Hope, Superintendent of Sheemess Yard; 

and 
Mr. James Tonkin, Assistant Master Attendant, Her Ma- 
jesty's Dock-yard, Portsmouth. 

It must be evident, then, that this Committee owes its ex- 
istence to the course pursued by Porter and others, as already 
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pointed out, and to the adroit manner by which that 
was seconded, in enlisting the assistance of the shipow 
London, Liverpool, Glasgow, &c., to induce the Aamiral^ 
submit to a series of trials (at the Groyemment expense), 
object of which was, to condemn the Admiralty anchor^ 
set up the patent ones in its stead I And which my 
the 14th November, 1851, was intended to prevent by 
the attention of the Board to such facts as had come under 
own immediate observation; and which, together with 
suggestions I madje therein, were calculated to have assisted 
the inquiry, and to have been instrumental in bringing 
Admiralty anchor through the trials in a more creditable 
than the Report represents it to have done. In all this I 
simply performing a duty to the Government which my 
tion appeared to me to demand. 

We come now to the constitution of the Committee, 
sistingof shipowners and naval officers; and, looking at 
names as they stand, the interests of the shipping commi 
and of the naval service are well represented ; but the 
of representatives in the mechanical departments has 
forth the animadversion of those parties whose immediate 
cupation and character are equally affected by the result, If 
reported, of the trials at Sheemess and Woolwich. 

It will appear strange that no one concerned in anchop^ 
making in all the Dock-yards in Her Majesty's service wi| 
selected to attend on these trials; and hence the anchor^ 
making community belonging to the several Dock-yards hatf 
derived no information that they may turn to account in tbs 
future. Had some two or three persons connected with tht 
subject been selected to attend, from the mechanical depait^ 
ment of the several dock-yards ; were their presence only with 
the view to gain information by actual observation ; and had 
they been subsequently called upon individually to report theil 
experience, and how far that experience had been confirmed oi 
set aside by the trials referred to ; it is fair to presume, thai 
some useful practical suggestions might have followed such f 
course. As it is, the trials fail altogether in producing thosi 
practical results which the employment of so much valuabli 
time might — ^and, indeed, should — have produced. 

It will be admitted that to the Mechanical Departments thi 
efficiency of the Anchor must, after all, be referred, and upoi 
them depend ; and that the Report does, as a necessary con 
sequence, reflect discredit on the anchor-making body of me 
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« 

whether m the service or out of it, so far as the 

^(dty Anchor is concerned ; therefore, as those persons 

I put upon their trial, yirtuallj condemned with the Anchor, 

should have had an opportunity afforded them for ohser- 

and report, as ahove suggested. I suhmit that the 

littee was composed of two out of three Essential elements ; 

one most deeply implicated and interested heing omitted ! 

lie Committee report, that they held a Prelimmary Meet- 

at Sheemess Yard on the 27th of January, 1852; when 

I following resolutions were adopted : 

'1. That the Committee approve of Mr. J. Aylen's plan for trying 

in the Yard being adopted. 
'2. That Mr. Aylen's plan for trying anchors in the Yard be applied to 
'ion placed on the beach nnder water. 

'3. That Mr. Aylen's plan for trying anchors at sea be adopted. 
"4. That the trials be open to anchors of all nations. 
"5. That the weight of the anchors for these trials be 25 cwt., inclusive 
ftteitock. ^ ^ 

"1 That such of the anchors as the Committee shall orasider to have 
themaelves superior at the preliminary tests, should be afterwards 
to such further tests as the Committee may decide, or by means 
rtwo steamers at sea, with regard to holding, bringing up, and tripping. 
''7. That every anchor, previous to being allowed to enter into compe- 

1, must be tested at Woolwich. * 

"8. That the anchors be landed at Woolwich for testing by the Ist of 

next ; at Sheerness, by the 1st of July next. 
'9. That the Committee will not hold themselves responsible for any 
or damage that may be sustained by the anchors, nor be liable for 
expense in bringing them to, or taking them from, Sheemess." 

There is only one of these preliminaries to which an excep- 
lioiimay be taJ^en; namely, the 5 th; being at variance with 
[Ae rules and practice of the Service ; which led to a want of 
jluformity in the weight of the anchors submitted for trial ; 
vd also to an error, as I conceive, in the proof-strain to 
lAich they were subjected. 

The Committee, very possibly, adopted this regulation (the 
Sthy owing to Rodger's Stocks being heavier than the ordinary 
itoeks ; and if so, the anchors should have been subjected to 
the same amount of j^roo^strain. 

In the accompanying Table, copied from the Report of the 
Committee, the variations in the weight of the anchors and the 
rtockSy the amount of proof-^ixKm to which each was sub- 
ectedy and the results, are set forth. 
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By this table it will be seen that the c^nchors differed in 
' ;ht, from 21 cwt. 1 qr. 10 lbs., the heaviest, tp 19 cwt. 8 lbs., 
lightest — a difference of 2 cwt. 1 3 qrs. 2 lbs. ; the stocks, from 
.2 qrs. 14 lbs., the heaviest, to 3 cwt. 2 qrs., the lightest — 
erence of 2 cwt. 14 lbs. ! Considering that the anchors are 
small dimensions, (25 cwt. inclusive of stocks, as resolved 
by the Committee,) the differences in their weights ope- 
against those nice deductions which such trials demand, 
weight of Rodger's Stock, 5 cwt. 2 qrs. 14 lbs., brought the 
of his anchor to 19|^ tons, the lowest test. Now, as the 
ition seeti^s to be to asi^ist this anchor by a heavy stock of 
peculiar form, and as the inventor would argue that a 
kter anchor of his make would be equal to a heavier one of 
Admiralty plan, the inference I draw from this is, that 
se anchors should have been subjected to a jproo/^strain 
to the weight of both anchor and stock. A ship having 
carry her stocks as well as her anchors, gains nothing by 
iviog her anchors Hghter by 2 or 3 cwt., and her stocks some 
or 3 cvrt. heavier ; although under some circumstances she 
y loose very materially, as many may have done already, 
e loss of the ship might be the result ! It is to be hoped 
t the ships of the " Royal Navy" may never be subjected 
unnecessary peril by an over-strained economy as to the 
weight of the anchor. The proper proportion for an iron 
jitoek is 20 per cent, of the weight of the anchor ; Rodger's 
itock is from 29 to 30 per cent. The result of including the 
Jtock in the prescribed weight, 25 cwt., is, that we have three 
•tts of anchors ; namely, 19 cwt., 20 cwt., and 21 cwt. ; and 
ftmsequently, not issuable to the same class of ship. This 
want of uniformity lessens materially the value of the trials. 

The quotations under the head of " Deflection" in the table 
moire explanation: as only one ^uo^a^fon is usual in each arm, 
l&e colunms would appear to be erroneous. The notes at the 
i)ot of the table (" *Not recorded at Woolwich ;" " fThis 
ttlonm, being unusual, has not heen recorded at Woolwich ;") 
lender their import extremely confused and doubtful. 

I am unable to understand upon what ground two of Rodger's 
iDchors were permitted to enter the fist, when only one of 
iny other sort was introduced : and, as was proved during 
the trials, *' no advantage could result from substituting the 
former (Rodger's Stream-kedge) for the latter (his Bower) in 
my subsequent trials." (See Report, page 6.) It is clear 
iiat the shipping interest is not consulted in having a ** stream" 
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9 

or "kedge" anchor, differing in principle or in din 
from that of the Bower Anchor ; and the sooner such 
are exploded the better. Indeed, this '' Stream-kedge 
palmed) Anchor was drawn through i^ie parade ground 
agejust similar to a plough ! 

Tiie mechanical and nautical arrangements for the 
trials were all that could be wished ; and the Committ< 
beyond all question, arrived at '^ honest and conscientio 
elusions ;" and, therefore, no offence is intended in the 
sion of this subject (which they invite), nor in the atti 
qualify or amend their Terdict. 

The result of all the trials, as shown by the Beport, 
the Admiralty anchor stands last but one in the order o 
lence, according to the '^numerical approximate values;" 
however, the Committee state, have "no pretensions to 
matical accuracy or precision," but "were merely a 
mate values," the Admiralty Anchor being taken 
" Standard or Unit.^' (Page 10.) 
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The Committee then recapitutnte the order u 
consider the ancbors to stand, with tlieir reUtire inferiority 
superiority to the Admiralty anchor, the value of wlucfa 
givcD in the foregoing table, ^ 18-17, the standard or unit 
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Trotman'i . . 1 


23 , 28 per cent 


superior 


to Admiralty anc 


Rodger's. . . 1 


20 . 26 „ 








20 . 20 „ 








13 . 13 „ 






Honiball's . . 1 


09 . 9 „ 






Aylea's . . . 1 
Admiralty . . 1 


09 . 9 „ 
the slBiidard or 


ami: 


„ 


Isaac's . . . 


73 . 27 per cBn 


inferior 


to Admiralty and) 



liralty anchor has beea beaten 
"approjcimflte valaea' 



By the above, the Adi 
out of seven ! 

It must be observed that thi 
open to considerable discussion. 

" Strength," which is the chitf and indispensable pi 
of a good anchor, is estimated to be 13 parts ouly out i 
and "holding at long and short scope," 80. The latter, 
questions of detail, I object to these approsiinate 
Hitherto we have held that the quality of an anchor hi 
always determined by its capacity for the resumption 
original lines when the strain has been taken off, in coui 
with the amount of "deflection" exhibited when under tt 
these two essentials the Admiralty anchor is scarcely sei 
any. It is a remarkable fact that the Admiralty shank i 
broken at all, (whilst, with one eseeption, every other sha 
broken), showing (hat the Admiralty shank and arm» 
& good tectional form. The additional fact, that "the 
broke off at the crown, at a strain of 56J tons, the i 
strain for the anchor being 2I7," is a sufficient answei 
assertion that the Admiralty anchor is deficient in at 
The fracture having taken place at the crown leads to 
fereuce that it had not been so perfectly wrought at thai 
as it might have been, as no anchor should break at that 
particularly one of small dimensions, with our present meai 
effecting sound "yielding." 

I purpose taking each of the properties considered esi 
to a good anchor, as laid down by the Committee, in or^ 
show why these are possessed In a greater or less degree by 
anchor than by another ; and to point out a remedy for 
defects the Admiralty anchor has cihibited in testing e 
actual service. 
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I It being desirable to narrow the limits of this question as 
loch aa possible, and the case being still, as at starting, really 
Btween Trotmao's, Rodger's, and the Admiraltj anchor, — 
[ Isaac's anchor is omitted ; because, from its peculiar con- 
Tuct^n, it v&s not at all calculated for general adoption, being 
ore curious than useful. See Plate 15. 
I Afitcheaon's anchor is omitted ; because the section alform of 
le shank and arms creates a difficulty in their being " forged," 
id is not necessary to strength {from the trial of which he 
iithdrew), and because the mode of fitting his stock to the 
HanA was, I conceive, objectionable. See Plate 16. 
I Lenos's anchor is omitted ; because the sectional form of his 
aiii and amis, although slightly different to the Admiralty 
cbor, was not in the least improved in strength, simphcitj 
ing the high road to'strength ; and because his "stock" was 
mplicated, and not superior to the Admiralty stock. See 
Plate 17. 

Porter's (Honibairs) anchor is omitted ; because it is virtu- 
""fanperseded by Trotman's improved anchor, and because, 
tt failed in a most important particular before the Com- 
(!, -affords a further confirmation of the defect said to have 
viously many times reported. See Plate 18. 
*s andior is omitted ; because, being a modification of 
liralty anchor, hke Lenox's, the advantages, such as 
, are more than counterbalanced by the trouble of 
_ he arms to his section ; and the presumed superiority 
i inchor, i) per cent, over that of the. Admiralty, being so 
mfling, and, moreover, founded on data which have " no pre- 
tensions to mathematical accuracy or precision," such supe- 
riority cannot be maintained if the Admiralty anchor were 
always carefully formed — the Admiralty anchor used on this 
trial having been taken "promiscuously from the store," 
I whilst Aylen's and all the others had been most carefully 
I made specially with reference to this trial. There is reason 
to believe, that had the Admiralty auchor been made specially 
I for trial, the result would have been little, if at all, in favour 
of the other anchors, which leaves the question at bsue stdl 
"Q.E. D." 

The Admiralty anchor used in these triab was made by 
Longridge and Co., in 1847, and the result is highly credit- 
rahU to that firm. 
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lertiet egsential to a good anohoT, with their "Approximt 
Valuea," as reported hy the Committee, considered. 

1. " Streneth computed froni the first crack." Approximate value, " id 

b Trotrnnn's .... 21 1 10 .. 511 tons 
■ Admiralty .... 20 2 .. 48 „ 
~ Koitger'i .... 19 8 .. 45 „ 

Difference in favour of Trotman's over Admiralty 16 ■ 
cent., of Admiralty over Rodger's, 13 percent., accordmgtofl 
" approximate value " adopted by the Committee ; but by ■ 
relative weights of these anehors we shall see that they it 
89 nearly as possible, of equal strength. 

The following results of some experiments (reported \ 
"the Committee on Metals" in 1847) on Admiralty a ' 
confirmatory of their great strength, are subjoined : 

Admiialtr aacliDr . . 15 cwt. . . broke at 40} tan 

. . 15 ,. . . „ 39i „ 

. ,, „ , . 16 „ . . „ 37i „ 

n The jjroo/'-strains for these three anchors amoimt, toge 
■ to 51 tons, and were broken by a strain of 1 17J tons, or 130 ■ 
cent, over proof! ! I What a full refutation is here fiii 
to the statement of Porter and Co., referred to in my k 
the 14th Nov. 1851, they having, by a series of tnala, i 
it appear that their anchor was 172 per cent, stronger ^ 
the Admiralty anchor I* 

The strength of an anchor depends on many condi^ 
namely, on the sectional form of the shank and arma {yA 
should be as simple as possible) ; on the contents of the a 
tional area j on the quality of the materials ; on the chanu 
of the workmanship; on the length of the shank and an 
and on the degree of temperature to which it may be aubjed 
either under test or in actual use : and I regard the quertio 
of strength to be entitled to a much higher numerical valul 
than that accorded to it by the Committee (" 1.5"), 

For the sectional form, length of shank and arms, of ti. 
several anehors tried, see Plate 23 (as pubUshed by the Com- 1 
mittee), which purports to be on "a scale of one inch to a 
foot," but which is erroneous. For corrected lengths ofJ 
'lanks and arms, &c., see Plate 25. 
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V Id the original, the Dlagrun and SectioDS were uid to be on a K«le 
1 iich to the foot— 'ther aie carefullr lednced (for coQTenience of thii 
A) to i inch to the foot, or more properlj to odc half the <ize of the 
pti; and, u the origiiutl was incorrect, bo must the aboTc be eqaall^ 
WTMt. For corrected length* of ibanlu and anna, lee plate 25. 
k2 



r 



2. Holding at long and short scope." Approximate value. 



1 



■ 



This proferty of " holding" at "long and short scop 
peiids on the length of the arm, oa the angle at whii 

' relatively to the shank, on the dtsposilion of ths 
and on the finish of the point or bill, — is a question o£ 
and not entitled to so high a numerical value as that ffa 
the Committee ("80"). Trotmau's anchor, as wiD i^ 
by the sketch (Pkte 21), has a. longer arm, and much j 
angle than any of its competitorB ; and at »horf scope 1 
possibly assisted hy the horii at the back of the arm. 

Rodger's anchor has generally an advantage oto; 
miralty one in respect to length of arm and finisli 
jia/m; but the Admiralty anchor ia capable of 
improvement in its holding properties. See my h 
Febrnary, 1848, the suggestions contained therein haviB 
adopted and embodied in " Cotseli's Portable Anchor , 
great success. 

The undue curvature of the arm at the lower parti 
palm, as often exhibited in the Admiralty anchor, and ti 
skilful way in which the point or bill is sometimes Si 
will account for its inferiority in Holding properties. ' 
defects are easily obviated, and ought never to have exij 

3. ■' Facility of stowing." Approsimate value, " 10." I 

Ailmiraltf IHZ I 

Rodger's l'B2 

Trotraan' -91 

In this respect the Committee give the preference ^ 
Admiralty and Rodger's ; as this seems to refer to the st 
the anchor after unmooring ship, no doubt the astS 
principle of Trotman's is somewhat against it. 

4. " Quick holding." Approximate value, ' 

Rodger's 2-36 || 

Admiralty 2'(31 | 

Trotman's 1'77 i' 

This property is dependent on the points referred to ;l[ 
the second head, " holding at long and short scope ;" at 
*bougb the Adminlty holds a respectable position oa 
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estkm of quick holding, it might be improved by care and 
tntion of the workman. Admiralty anchors passing through 
' baads for repair, &c., where the finish of the points has 
'Si destructive of its quick holdiTrg, have been improved ; the 
uble is comparatively iiMie. 

5. ■' Quick tripping.'' Approximate value, " 5." 

Admiralty '89 

Roclgcr'a -67 

Trotman's '31 

The Admiralty anciior is placed first in this respect by the 
mmittee. Just in proportion to the holding properties of 
anchor being good, will its quick tripping be lessened, 
le latter being of slight irajwrtBiice, and as casualties of frac- 
re in weighing will be rare, with the present strength of onr 
ehors, a loss in respect to qaick tripping is more than com- 
nsated for in a matter of greater importance. 

6. " Exetnptiou from fouling.'' Approsimate value, " 10." 

Trotmaii'a 1'35 

Admiraliy -65 

Badger's -Gl 

Trotman's is accorded the preference, K fouling be re- 
rfed io reference to ships not being liable to ground upon 
s upper _fivke of the auchor in shallow wftter, it is not a 
lestioa of much importance to the ships of the "Royal" 
svy. The accompanying sketch (Plate 24) will, however, 
ow the actual difference between the projection above the 
fhorage of the Admiralty and Trotman's anchors, the differ- 
ce being much less than might have been expected from the 
»ertion " that the upper arm of the latter anchor hea flat 
NHt the shank." 

7. "Facility of Bweeping." Approsrimate value, " 5." 
Admiralty ...... -95 

Rodger's 'ItS 



The facihty of "sweeping" is scarcely d«e to Trotman's, 
ea io the ratio above given ; and with some other deficiencies 
essential qualities of a good anchor, leave it doubtful whe- 
ar due value has been accorded to this peculiar property of 
anchor. Anchors have frequently to be swept for, and is a 
ry important point. 
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Slutch showing tfae (ctnsl obitrnction preaented by the Upper 
For<«r'i and Trotmiui'i Anchon u compared with that of thi 
nlt7, when embedded in the i 
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8, "F«cility of traneport in Ijoats." Approiim»te value, "5 

Rodger's -87 

AdmimU; 'G5 
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lis decision of the Committee is very singular. One of 
grand objects contempiated by inventors of portable 
ors is, tlie facility they afford for transport in boata. No 
ins bemg assigned for the conclusion to nhick the Com- 
ic came upon this part of the question, it would be useless 
!tempt to discusa it further. Trotman's anchor being 
ible, seems to entitle it to the highest plafe in this 



Kshiag in a heavy sea-way vdth present fisb-haolf." Approximate 
value, " 10." 

Rodger's 219 

Admiralty I'SS 

Trotman's 'SS 

le Committee seem to think that the "difficulty oiJUhing 
rticular anchor may eventually be overcome by the intro- 
ion of a fish-hook specially adapted to such anchor." 
a fiah-hook could be invested with the faculty of "sight," 
difficulty of "fishing" Trotman's anchor would he over- 
i. The alteration of the fish-hooks hitherto used in the 
yal Navy," by curving the back of the hook, will, I am 
wed to think, not be found eventually beneficial ; at all 
ts, an undue importance has been attached to it : the 
ale and eKpense will scarcely he met by the supposed im- 
ement. They lose the character of fish-hooks. 

10. " Canting." Approsimate value, " 5." 

Admiralty 73 

Rodger's '73 

Trotman's '55 

totmaa'a is again deficient in the property of " canting ;" 
ixtreme length of the arm, giving so much larger an angle, 
readily account for this difference. It is evident that, as 
nchor is very liable to fall with the "flukes" flat, the 
ing quickly is important, as it cannot act till it has been 
k1; and as anchors ou Porter's principle will be iiirther 
e to remain closed, as was seen at the trial, it is necessary 
scertain by actual use whether Trotman's improvements 
removed the defect alluded to. 
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A TREATISE 



PLATE 25. 

The length of the sevenl " anns/' and the angle described in ea 
case, corrected to a scale of i mch to the foot. 
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ON ships' anchors. 81 

The diagram (Plate 25) is furnished of the correct details of 
extreme length of shanks, length of arms, and angle described 
a straight line drawn from the extreme point to the centre 
the crown," to supply the place of that published by the 
mmittee, which is incorrect. In the diagram now presented, 
the lines are made to centre at the crown, which will, it is 
d, render the differences existing in the anchors tri^ 
re easily understood by non-mechanical men. 
This diagram shows the length of arm and angle of Trot* 
I's anchor to be much greater than any of the others, which 
the Committee, whilst awarding it a greater holding power 
24 per cent, than the Admiralty anchor, to qualify the 
tement with the very dubious words, "With a steady 
* le strain." There can be no doubt that ordinary-made 
ors of Trotman's plan, if constructed on similar dimen- 
would be found less efficient under stress of weather 
ith a ship riding heavily in a chopping sea. 
It would not have been at all difficult for imy man, whose 
ntion had been previously well directed to the subject of 
hors and their essentials, to have foretold, on a careful in- 
ipection of the several anchors tried, nearly all their character- 
istics ; and a personal inspection of the debris of these anchors 
would have afforded to a practical man an amount of informa- 
tion which he looks for in the report in vain. The models 
prepared and forwarded with the report, can convey nothing 
flke the information so large an experiment as the breaking 
wme seven superior-made anchors was in itself calculated to 
impart to a practical and inquiring mind. 
I By the diagram now furnished we see the want, or absence, 
of any well-digested plan for insuring uniformity of dimensions. 
After so many years of experiment, and such .an opening for 
the adjustment of the relative dimensions best suited for gen- 
eral adoption, we find the Committee altogether silent on the 
subject ; which is the more singular, when we examine the 
matter in reference to the anchors brought forward for trial, 
and the necessity that exists for the adoption of some general 
rule in thb matter ; for, whether in the Royal Navy br in the 
Mercantile Marine, it is indisputable the question should no 
longer remain open for each to choose. The question oi gen- 
eral dimensions will, I feel certain, force itself sooner or later 
upon the attention of the authorities ; it cannot be supposed 
rational to have those glaring differences such as are seen in 
the seven anchors professedly of the same weight. 

E 5 
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The following is the cose : 

The longest shsnk (mettsured from the centre 
and which was the same in all the instances referred to) 
11 feet; the shortest, 8 — difference, 3 feet! The longest i 
was 4 feet 5 inches ; the shortest, 3 feet 4 inches — differeunv 
1 foot 1 inch! I The angles were all different; and in dispo- 
sition, size, and finish of the " palms," and in the sectioul 
form of the shanks and arms, no two of these seven ancbni 
were alike 1 ! ! It is high time, then, that so 
'■ mtem should be adopted for regulating the general dima- 
noDs best adapted to all the exigencies of the two services. 
There can be do need of more than one scale of general dimo- 
aions, and that should no longer be left undetermined. 

Nothing can well be more unsatisfactory than the att«itipt 
to draw comparisons of strength between anchors whose m- 
eral dimensions and other particulars vary as did those tri^l 
Sheemess, ' 

Until we shall have fairly weighed and duly deCemuH 
what are the best principal dimensions for anchors, and 
prepared to enforce their geaeml adoption, so far as we 
be able to enforce them, we shall arrive at no sat' 
Bcttlement of the questions in dispnte. 

Can it be reasonable ? Is it mechanical that Euch a maM 
receives no practical solntion? Scarcely, indeed, any atteo- 

The weights of the several anchors are regulated and dfr 
termined by the tonnage of the vessel ; and the lengths ol 
shanks and arms as set forth in the Admiralty scale of dimen 
sions (with a very trifling alteration) would be found to answei 
admirably ; and it is desirable that all anchors should be 
one general dimensions, if intended for use in the Royal Na^ 
or great and unnecessary expenses must be contmually incumi 
in Sie fittings for stowing them, in the chains, &c. 

The following are the lengths of shanks and arms of th 

several anchors named in the margin ; showing the alteration 

made by Mr. Pering as compared with the old plan anchor 

Etud also the dijferences in the above respects of the eigli 

Hichors tried at Sheemess — the latter being now denominate 

I 20 cwt, (which they should have been but for the differeni 

L.iii the weight of their stocks), for the sake of apportionin 

L^their relative differences in general dimensions. 
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PLATE 26. 




f 



The Old plan anchar of . 
Fering'a 1st plan anchor . 
PeriDg** improTed . 

f Admiral tj 

The eight j Trotman'a 
uchon tried J Lenox's 
■t SheenieM 1 Ajlen's . 
In 1852. Mitcbeson' 

I Honiball's (Porter's) 



The above will serv* to show the necessity for the adopt 
of the best general dimensions for anchors in order to do away 
with the irregularities complained of. The next point is, the 
difference of the angle described bj* a straight line of the 
several anchors' named in the diagram (Plate 26), and whi^ 
calls for aniendment. In the seyen instances gJTcn there will 
be found a difference upon the whole of thirteen degrees ! In 
thia matter, as in most others, something between the two ex- 
tremes will be the most ehgible point. Take fifty-eight de- 
grees as the angle for the arm of the anchor, and you will not 
. hare any reason to complain of its working, provided otItH 
matters of detail haye been attended to. 

There will be dilFerences of opinion as to the length a 
shank best suited for general use ; but now that chain cablei 
are almost miiversally used, long ahauks are discarded, thi 
use of cbua cables with long shanKs being calcidated to breiJ 
the anchor. 

There can, however, be but one opinion, that the dimension 
exhibited in the foregoing table are such as to call for inm ' 
■nd amendment. 



ifyproximate Values. — A Table of Approximate Values of the 
I properties considered essential to a good anchor, wHeh is 

submitted as being nearer tkeir relative value than that 

adopted hy the Committee. 



.™...p„,.«... 




" Strengtli," compared from 1st crnck 
"Holding," at long and aliort scope 




45 
30 
lb 
15 
15 
10 
10 
10 
5 

IGO 






"Piici1itj"of5weeping . 

"Facility "of stowing 

" ExemptioD " ffom fouling 




" FtcUitj '• of transport in boats 




Total Talues 



lave accorded, and justly bo, I conceiTc, the highest value 
yngth. The Old plan anchor, so londly condemned, had 
y bH the more essential properties of a good anchor, ex- 
''strength." Its deficiencies in this respect, as well as 
uses, are fully treated of in its proper ptaco. It will be 
t, that as one anchor might possess a certain property in. 
T degree than another, it is of the last importance mat 
■proximate values be very correctly set forth. 
I' the other properties, however highly possessed by an 
Ifr that should prove to be deficient in strength, would 
Irnotbing in the hour of peril ; and, consequently, I should 
toosed to increase rather than diminish the approximate 
I have already accorded to strength. 
^^ e Committee accorded 15 as the value for "strength." I 
I give 45 — the latter is certainly not too great. 

The great fact established hy the trials at Sheemesa, although 

not duly noticed, is, that one of the Admiralty anchors, taken 

promiscuouslg from the store, was of equal strength to either 

! TrottDan's, Rodger's, Lenox's, or Aylen's, aUhough each of 

I the last mentioned had been most carefully made purposely 

far this trial III 

Having already stated the several conditions upon which the 
ttrertffth of an anchor depends, it only remains to notice the 



Report of the Committee on this point (Para^^ 
and 25). 

Parttgiuph 24. " In tlicaD trials the rertangular and octagonal ibul 
anchors having generally proved themselces to be possessed of gm 
strength than those with round or oval ebanka, the Committee vAt 
that ia their opinion it is a question worth; of tbe seiioiu cottsidenl 
of the Admiralty and of the mercantile marine, whether, now that dl 
cables are in such oniversal use, all anchors ought not in fatore to 
forged with square or angular shanks and (tocks, instead of round orri 
s> is now more generally the case. They are induced to offer thii logfl 
tion, not only on account of what fell under their own observationTl 
also because several anchor-smiths of experience assured them that ' 
considered greater strength would be thus attained, at a much len oe 
manu&cture." 

Doubtless, the more simple the form of the section, 
greater the chance of strength, and the less costly the mt 
facture. It ia curious to observe persons praising a plan 
which they themselves have not adopted. Anebor-smitha in 
the trade are at liberty to adopt any form they may think 
proper, and there ia no excuse for them if they neglect 
adopt the best. 

The reason assigned by the Committee for the addptUn 
square or angular shanks and stocks (^"fiow that chain t 
are in such universal use ") is the very reaaou for the arou 
of angular or sharp-edged shanka and stocks, so as to pre* 
the injury to chain cables which might otherwise easue 
consideration which, more perhaps than any other, determb 
the oval form of the Admiralty anchor. It is most Gingd 
that Trotman's and the Admiralty anchors are the only t 
that can claim a preference to simple aod regular fortj 
whilst all the rest are more or less fantastically shaped ; ei' 
ing a want of that matured judgment so necessary upon 
subject. In proof see Diagram of Sections of the Shankfl 
Arms of the several Anchors tried, Plate 23. 

Paragrap!) 25. " In two cases — viz., Ayl en's and Lenox's — tbeira;^ 
want of strength may be attributed to a cause which the late Mr. Pi 
pointed out in his treatise, published in 1S19, p. 52, that ' Many tno 
for want of this process (annealing), have broke, and particularly ia 
dockiyards, the smith being too fond of finishing his work by poliahing'i 
surface with the hammer." 

This assertion is very far-fetched, and conveys an unmo^ 

censure, the pofd " hammering " practised in his (S 

' Bering's) day being now and for many years discontinued 
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e only polishing an anchor now gets is at a low heat, and 
hardness of surface this process mny have superinduced is 
iTcd by the nnnfu^wiy which always follows on the comple- 
of an anchor in the Dock-yard smitheries ; namely, by well 
ang over the anchor-forge with wood, &c., throughout 
f part. See "Annealing." 

Iiere was no want of strength in either Aylen's or Lenox's 
Bpt by comparison), both being more than 100 per cent. 
proof, but both inferior to the Admiralty aachor in this 
set, although made specially for trial. 
IT the improvement of the Admiralty anchor the Com- 
ee recommeDd (page 10, p. 33) : 

. That the pee of the anchor should be chiael-pointed, to give the 

L greater inclination to enter the ground. 

. That the head of the palm slioulit be cut down a little towards the 

so u to give a better hold to the fish-hook. 

. And the lideb of the palms should be set back ^tn the middle 

rdi, until the edges are even with the centre of the arm, to admit of 

(rib passing oierr and thereb; obviate the great tcudenc; to ' shoe- 

nhicb the Admiralty anchor exbibited ou the Parade Ground." 

le paragraph as printed ia the Report was not subdivided 
Bove ; I have adopted this mode for convenience in dia- 
ng the several recommendations separately. 
I the second proposition I consent. The practice of con- 
og the "palm" beyond the blade is objectionable, and 
I to prevent the fish-hook from getting that close hold 
the small of the arm which is desirable — nay, necessary — 
nick and effective "fiahing" of the anchor. 
( the first and third propositions I most decidedly object. 
\ the first, because it is unnecessary, unsightly, and will 

Pthe arm a greater "incUnation to enter the ground," 
t a very short scope of cable ; and even then, a well- 
"point" or "pee" will do all that is proposed, both 
;ig and short scope. See Plate 24. 
) the third, because the object sought to be accomplished 
le setting back of the palms — namely, to " obviate the 
sney to shoeing " — will be much more effectually secured 
ie setting the inner surface of the palms straight, as pre- 
ly recommended ; and because the plan of setting back 
ralma (as recommended by the Committee) will be sure 
id to serious malformations, and is in itself extremely 
htly. Moreover, the "Cleopatra's" anchor, most es- 
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tensively emploved in ail sorts of anchorage, exhibited ' 
tendency to "shoeing;" oa the contrary, "as an anchw 
did its work well, and held the ship in all weathers." % 
mode adopted in disposing of the " palms " of this auchoi 
simple, efflcieot, and therefore worthy of adoption gene 
See Plan for an Improved Admiralty Anchor, Plate 29. 

Tie alleged "inefficieMy" of the Admiralty anchor conmdei 

the causet which kaoe led to its "inefficiency/," and 
I taeang for preventing their recurrence, explained. 
' It will be asked. Are the Admiralty anchors so " utterijr^ 
efficient" as they have been represented to he? The anni 
is. No. Instances are on record in which their efficiency 1 
been proved in a most striking and satisfactory manner. "* 
brings us to consider, why they are not always eq 
efficient 1 

The truth is that these anchors have been made by I 
many parties — numbers of them without the slightest snpen 
sion during the progress of manufaeture. The result haabl 
that want of uniformity in the make and finish of these aoclll 
BO often met with, as set forth in my letters of the U 
February, 1848, and 14th November, 1851, whereby di 
efficiency has been impaired. ^ 

When we consider the number of dock-yards in which thi 
anchors are made, — that they are also made by two or nie 
contractors, — and reflect upon the fact, that errors of judgnui 
want of due care and attention, self-interest, and olmoat a t^ 
absence, it maybe said, of responsibility,— have each contr^Ml 
in turn, to the bringing about those defects of the Adminl 
anchor, and moat unfairly ascribed wholly to the priuci|^t 
its conalruction, — 

The charge of want of ttrengtk so much urged against li 
Admiralty anchor can no longer be maintained. FraetUt 
must, hereafter, be ascribed to the quality of the material, t 
mode of applying it, the character of the workmanship, or (I, 
roQgh usage. Nor must we expect perfect freedom from 
casualties in the make or use of anchors. We have good 
ground for hoping that the means are with ns for rendering 
them less frequent, if we employ those means honestly and 
carefully. 

The instances of fracture, will, if I am rightly informed, bt 
found to be chiefly with anchors of contract make : mal-fom ' 
"ong equally to those made in the dock-yards and tl 



ide by contract. Both these evils are suggestire of the 
ceasity for some more effective supervtsioa thau has hitherto 
isted. 

I should tire in attempting to record the numerous instances 
f mal-formations that have come under my owa notice ; a few 
will suffice, as the object in hand is to apply a remedy. 
The holding properties of the anchor are secured by mere 
utters of detail ; and lost by a want of knowledge or attention 
o detwls. The great difficulty, where many parties are con- 
temed, separated by great distances, is, to preserve a uniformity 
li their modes of working, and to keep them within the limits 
if the drawings furnished for their guidance. If, for example, 
'o take an anchor made by each of the several Dock- 
o one made by each of the contractors for anchors, 
md place them side hy side, we should find them to differ in 
Mme particular ; and these differences of form and finish tend 
» greater or less degree to imjiair the efficiency of the 

Now, all are supposed to be guided by the same rules, and 
to be working from drawings which are, it is presumed, copies 
[bf each other. This fact serves to show the tendency there is 
fiir deviating from established rules where large numbers of 
Ifetsons are concerned far removed from each other, and points 
Uo the necessity for some more effective supervision than easts 
|tt present. 

I Plate 27, figs. 1 , 2, 3, is intended to show the kind of arm 
ndapted to the present Admiralty anchor. It differs slightly 
[from the Admiralty drawing, which a practical eye can alone 
t)wceive ; this kind of arm X have of late adopted when mak- 
ng anchors in Chatham Yard. 

Plate 27, figs. 4 and 5, exhibits the kind of arms some- 
limes met with in the Admiralty anchor ; the finish of the 
Joints being so formed that it is next to impossible it could 
tnter any hard anchorage. The difference of these, and the 
irm described by figs. 1, 2, 3, is too manifest to need further 
'emark. 

Plate 28 is intended to show the probable results of an 
mdue curvature of the "palm" near the point, when moored 
rith the several scopes of cable indicated in the sketch : a 
oreful examiner will perceive that even with 100 fathoms ran 
mt the anchor is not well set to resist great strains in a chop- 
lii^ sea, and at " short scope " will actually forsake the ground 
Rtherthan seek to enter it. 
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Dnwings Bhowitig the niElformation of the points or " pees " of t 
Anchor, nbich prevent its entering the ground. Tiro eztunplei n 
irith in the Admiralty Anchor. 




One reason why contraci-made Admiralty sncliors 
often proved inefBcient^ is the manoer in which they 
"jobbed out" to various firms for manufacture ; let the 
lowing instance, iu illustraCioa, suffice. 

Suppose a number of anchors being ordered by the Board of 
Admiralty of a contractor ; he goes to another fii 
bargaios for a number of shanks and arms of sizes, at j 
and perhaps this second tirni, finding itself unable to compif 
with the order, goes to a third ; another bargain is struck — all, 
of course, being intent upon the amount of profit to be realiseii 
and presently these parts of anchors find their way into t 
hands of the contractors, who again bargain for their bei 
brought together and completed. Can any looser system, 
one fraught nith more liabihty to mischances than thii^l 
imagined 1 

Hence anchors for Her Majesty's navy are not only m 
without any attempt at supervision, but the eootractors thi 
selres often know nothing whatever of the character of 
iron — the way iu which it is disposed — nor, in some inatanct 
how the parts are brought together. In fact, they are of 
brought together totally diiferent from the manner pointed 
in the specifications of the contract — and in an ohjectionabi 
manner ! 

The remedy for this, and the only really efficient one, ia, the 
estabhshment of an anchor- factory for the manufacture of all 
anchors for the " Royal Navy ;" and if, hereafter, from any 
cause, anchors should be made by contract, an intelligeut 
officer from the smith's department should be appointed u 
"inspector" of contract work, not necessarily stationed at the 
firm, but having at all times free access to the works to nott 
and check any informaUty iu carrying on the work. 

The establishment of an anchor- factory need not involvt 
any great increase for labour over and above the number con- 
sidered equal to the requirements of the service. It is well 
known that the number of smiths in proportion to the numbra 
of aliipwrights is inadequate to meet the increasing demandi 
for iron-work ; and that, consequently, anchor-work has been 
almost abandoned in some yards. Were the established 
number of smiths increased to two-sixths the number of ship- 
wrights, a selection of firemen and skilled hammer-men m^hl 
be made from the several Dock-yard smitheries to man thi 
Bochor-factory; which, being placed in charge of an officer 
^ility, an improvement in the matter of anchor-making, 



ral uniforniity of make and finish, nould be insured that 
not reasonably be expected to obtain under the present 

other similnr arrangement ; and thus your smitheries 

be wholly devoted to the manufacture of ship. work — 
ncbor-factory, to the making of anchors only ; and if the 
ements were judicously made, an amount of perfection 

be expected as the result that would leave no room for 

r complaiut. 

' present smitheries might require some additional ac- 

idation for tlie increased number of smiths found neees- 

or keeping pace with the requirements of the 

lie establishment of an anchor-factory would, 

y, not involve a totally additional expense to the Crown, 

,er words, the plant of the present smitheries would 

i larger outlay, in the event of the anchor-smith ery 

allowed, than need be entered into, should 
J be established. 



would, conse- 
to the Crown. 
iries would re- 
vsmithery not 
Id an anchor- 
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PLATE 29. 

' Cotsbll's Improved Admiralty Anchor. 

Draw two lines parallel to each other, whose distance apart shi 
equal to the small of the shank a b ; on either line describe the equil 
triangle, c d b, whose side shall equal the length of arm ; produce i 
F ; E F equals the size of the throat ; join f c, and bisect it in g ; froi 
point 6 erect the perpendicular g m ; then, with m as a centre, dec 
the curve cfc, and from the point k describe the arc os; drai 
eqaal to twice c f ; the point i, will be the centre of the shackle-bolt 
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A TREATISE ON SHIPS' ANCHORS. 



Part III. 



brSELL'S CONSTRUCTION FOR AN IMPROVED ADMIRALTY 

ANCHOR. 

In sabmitting the accompanying sketch for an improved 
modified Admiralty anchor, I have a well-grounded conric- 

of its utility. 
It embraces those points for which I have frequently con- 
led ; and the propriety of which experiment has served to 
ibHsb. 

The differences between it and the Admiralty anchor are 
rently trifling, yet sufficient for the purpose of correcting 
)e defects to which the Admiralty anchor is frequently ob- 
ioos. 

The proposition embodies those points already found to 
iTe answered well in "Cotsell's Portable Anchor " (supplied 
the Cleopatra in 1849, and now on board the Tartar, m the 
Itic), with one or two additional points tending to perfection 
those properties considered essential to a good anchor ; and 
which the careful reader of the foregoing pages will have 

prepared. 
The plan has been to take the Admiralty scale of dimensions 
9r the length of the arm, and determining the length of shank 
[in the manner described in the sketch. The length of lever 
as a matter of course, at the centre of the shackle-bolt 
|(i>), all below that point only adds to the weight, not to 
[Werage. 

By this mode of construction the length of the shank will 
be 5 per cent, less than the Admiralty shank, and by simply 
^rkmg the parts full to the scale the amount of iron lost in 
length of shank will be deposited equallv over every other part 
of ue anchor ; hence it will obtain an mcrease of strength in 
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in Ueu of bellovrs, and, more recently still, the adopdo 
Nasmyth's steam hammer and furnaces, leave little to be I 
sired in the way of effecting sound and efficient work, so : 
jieniubk in large and important articles, such as an ai 
and have happily relieved the workmen of that exc 
drudgery hitherto inseparable from anchor-making. 

To the anchor-smith simplicity of tecUonal form 
portant feature. When tliis has been studied by inventon,* 
designers, the smith is enabled to produce good work ' 
moderate cost. 

The most simple sectional forms are squares, rectangnlifl 
round c, and elliptical d, as described in the sketches ; ~ 



Vfj departuTe from these tends not only 
and cost of production, but is further likely to result 
defects of workmanship owmg to the greater skill required tt 
produce them. 

The facihtiea afforded by Nasmyth's hammer have gferift 
simplified, as well as improved, the mode of forging the co^ 
ponent parts of the anchor, all of which are now made o£ 
scrap-iron. 

Shanks, arms, palms, and shackles for anchors of all sin 
up to 5 tons weight, and stocks for anchors up to 60 cwt.,- 
are now forged under the steam hammer; and the work of Ui 
anchor-smith is, consequently, limited to the bringing the para 
together, and in forming and finishing to the required scale. ' 

The change thus effected in the machinery baa proved hij ' * 
beneficial in simplifying and improving the work, ant 
diminishing the cost of production in our smitheriea. 

One example on this latter point will suffice. Formerly an 
anchor of 6 tons weight would cost ^400 ; a much better 
anchor of a similar weight can now be made for ^250. The 
reason is, that we now t^ake the component parts above re- 

* Stoclii foi ancliora above 60 cwt. 
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ferred to ready for bringing together at a cost but little ei- 
ceeding the price of the iron-bar used in the manufacture of 
Pering's and other anchors twenty years ago. 

_ Vft have been favoured with many useful suggestions from 
time to time by various parlies on the subject of anchor- 
maldog. Simplicity being now the high-road to success, it may 
be desirable to show the course pursued under my own direc- 
tions, in order that where the plan of procedure differs, aa it 
will be found to do iu a greater or less degree in the several 
dock-yards, the course pursued in one yard, if it shoald appear 
better than in another, may be the means of securing a more 
general uniformity throughout the service. 

Informing the "shanks" and "arms" of anchors three 
lii^ " blooms " are provided in the first instance for each of 
these parts, according to the weight of the anchor required. 

The united weight of the three blooms for the " shank " (if 
the shank is to be forged without resorting to the process of 
pieeinff) should be, say for a SO cwt. anchor, 32 cwt, ; the 
thank when finished will be three- fifths of the entire weight of 
tbe anchor, or 30 cwt. 

For the "arms" the united weight of the three "blooms," 
say for a 50 ewt. anchor, should be 8 cwt. ; each arm, whea 
finished, will be one-seventh of the anchor. 

Shanks and arms thus formed cannot fail under skilfiil 
treatment to be strong. The "blooms," being of large dimen- 
sions, are not likely to be injured by the " forgeman" in the 
process of welding. 

Short scarfs will be found to be much more efficient in 
iron-work than long ones, from the simple fact that they give 
less trouble in welding, as the "hammer" or "Hercules" 
corers at every blow nearly the whole of the part requiring to 
be welded, one or both the scarf-ends being readily made good 
at one heat ; whereas in long scarfs two and three heats wUl be 
required. 

Sketches a, h, and e show the kind of scarfs usually adopted 
in the several Dock-yards of 

Portsmouth (a), 
Plymouth (6), and 
Chatham (c) : 
e is the most simple and ei^ually elGcieat. 
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The following sketches, d, e, f, g, and A, show tiM 
parts of the anchor ia the state iu which they pass from t 
hands of the forgemau at the steam hammer, to the ancht 
smith, for completion. 

For a 50 cwt. anchor, make the " Blooms" (PI. 30, fig. 1 
for the shank 32 cwt.; produce the "Shank" (PI. 30, fig. f 
weighing 30 ewt. ; proceed in like maimer and produce t 
"Arms" (PI. 30, flg. 3), weighing 7 cwt. each; then f 
the •■ Palms" (PI. 30, fig. 4), and the " Shackle" (PI. 3 
fig. 6), and then the "Stock" (PI. 30, fig. 6), 10 cwt.: ya| 
have then all the parts. ' 

In technical parlance these "forgings" are called "blanks,1 
implying that they are not finished articles. 

It cannot be too strongly urged upon the attention i. 
aachor-amiths the propriety of adopting common shore 
"scarfs" for bringing the parts together; and the plar 
using three "blooms" only in forging the shanks and arm 
anchors, is equally worthy of notice, i 

The boles in the squares of the shanks and the eyes in the*; 
shackles are all pimched mider the steam hammer by the | 
forgemau. J 

In small anchors the "arm" and "palm" are forged inonM 
,t the steam hammer, and have been so made since 1S4GJ 




SHIPS ANCHORS. 



;■ of the component parts of an Anchor in the state in which thej 
re forged at the Steam Hammer, ready for the Anchors mith. 
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A TREATISE 



In August of that year, in reply to a letter received from tl 
" Committee on Metals " relatiye to anchor-making, I wrol 
as follows : — 

" The facilities afforded by the iteam hammers induce me to ]m>poi 
that the ' arm and pakn ' should in future be forged in one piece, whk 
can be done readily by providing a cast-iron block, or anvil, with a grooi 
corresponding to the * blade,' thus (a) : 





" When the iron for the arm has been welded and partially shapei 
make the part intended fot the ' palm ' and * blade ' welding-hot, pla^ 
on the grooved anvil, and, as is evident, as soon as it has received a fe 
blows the groove becomes filled, and the remainder of the iron is dep 
sited over the face of the anvil, and forms the palm, which can be flatten! 
down to the exact thickness required (b)/' {Extract qf Letter, dat 
'< Chatham Yard, lOth Augutt, 1846.") 

Although this practice has been confined to small anchors, 
will probably be extended when its utiUty is better known ai 
suitable tools shall have been provided. 

The question of tools, large and somewhat expensive as th 
must of necessity be for anchor " forgings," would furnish 
weighty reason, were there no other, for the establishment 
an anchor-factory. One well-furnished shop of this descri 
tion would effect a saving beyond calculation. The welUkno^ 
fact that the rapid and still increasing application of iron- wo 
in every department of the service, particularly on board shi 
has almost driven anchor-^making out of the smitheries ; a: 
notwithstanding that there has recently been an increase 
those establishments, it wiU be found necessary (should w 
continue) to still further augment the number of hands. 

In sculpture, the last touches of the chisel, in the hands 
a skilM artist, are those which give beauty ; so the finish 
the anchor will in like manner be regarded by the man wl 
has given any attention to the points which contribute to p< 
fection in nipping and holding properties. And as this is n 



be expected of the workmen, tliose who superintend the 
iperatiODS of anchor- making should coustautlj enforce it upon 
ieir attention. 

In " shutting" the "arms" to the "shank" of the anchor 
the "heata" must be good and clean. It will be found de- 
•inible to have the heats rather over-hot to allow of the time 
neceaaary in getting the parts into contact with each other, 
puticolarly in the larger-sized Bn::hors ; and under uo circum- 
■tances should the parts be permitted to be brought together 
jf by any means their surfaces have any dirt, ashes, or other 
fnpurities about them ; should such be allowed perfect welding 
> next to impossible. 

Taxle a. 

S proof-itraina npplied to anchora of the Admirattjf plan; also tu 
•odi of Kodger'a, Forter'i, and ochen as are received into " the 
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^V Table 1 


^^Fne foHowing Table ihows the amount of proof jtrain applied to aWH 


^H catlfti Ihe weight of the anchors to which they are severally qipllH 


^H priat«d; and the weight of the cable (with four swivels and e^tl 


^H'- shackles) per every 100 fathoms. "J 
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^V "TESTING." 


K The foregoing tables (a and n) show the Braount of stiw 


applied to all anchors and cables used in the British Royol 


Navy. 

Prior to the introduction of the " Hydraulic Testing; 


Machine " anchors were Dot generally subjected to any test of 


strength. They were "fire-proved;" that is, when finished, 


they were heated at the " crown" to a low-red heat, in order 


to discover any defects of workmanship. This test was not an 


^n> e&iient one; anchors that had heea subjected to this ordql 


^■ktften exhibited the worst possible description of firacttuM 
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Then the surface welding had been tolerably well executed, 
efects of workmanship that lay deeper could not be perceived 
ven by the most practised eye ; and, hence, the Old plan 
uchors were often broken, arising from defects lying far be- 
leath the surface. 

Anchors were sometimes tried by way of comparison, a 
)prchase being brought upon them by means of capstans, but 
lie amount of strain could not be registered ; and; conse- 
quently, it only served to show which of two or more com- 
peting anchors was the stronger, and not how far they were 
jqual to the service required of them. 

The introduction of the "Hydraulic Testing Machine" 
(nmished the means of registering the amount of the strain to 
ffhich any article was subjected during the operation ; and 
the behaviour or S3anptom during the process of testing is 
also exhibited, and, when accurately recorded, is of great value. 

Whether any doubts had arisen as to the propriety of con- 
tiouing to act strictly in accordance with the tests in the tables 
A and B, or whether a modification had been deemed ex- 
pedient, I am unable to state; but we find that in 1845 a 
committee was appointed by the then Board of Admiralty, 
(called " The Committee on Metals,") to whom several ques- 
tions were submitted for consideration and Report. Two of 
these bear peculiarly on this subject, and are worthy of 
notice. , 

Question 4. "What alterations, if any, should take place in proving 
chain cables and anchors, and experiments to be instituted to ascertain 
(1)6 effects on the metal of the various modes of testing the said cables and 
mchors ?" 

The next question is still more significant : — 

Queriion 5. ** To ascertain, at ' Woolwich and Portsmouth,' the amount 
if strain vrhich has caused the breakage of chain cables and anchors, in 
he several cases in v^hich they have broken in testing : and to investigate 
rhether any variation in the mode of applying such strain may have tended 
cause the breakage : in short, to examine into the whole of this subject 
as to furnish satisfactory observations thereon.'' 

The Committee report : — 

"For the amount of strain which has caused the breakage of chain 
ablea and anchors in the several cases in which they have broken m 
esting, (see Appendix, ) : 

** In investigating this part of the subject, we have not found that the 
leakages have been caused by any variation in the mode of applving tlie 

F 5 
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proof-iiram^ . . . We do not think it would be ad?iiabU to increii^ 
the /TToqf-itnin on either anchon or cables, belieting it to be 8ililieieiitl|| 
severe. , 

'* As regards anchors, we find that the proof-strain which Is hnogM 
npon them seldom permanently alters their form, except to a mrj smI 
extent. We, therefore, consider that the injury, if any, done to tiMB l| 
altogether inconsiderable, and that it is not expedient to make any radoai 
tion in the strain to which they are subject." 

The proof-strain of chain cables and anchors the Committfla 
saw no reason either to diminish or increase. Henoe the tabk% 
as now published, are the same as were acted upon at the date 
of the inquiry referred to. 

Enough is elicited here to show that anchors were fireqnentlf 
broken whilst being tested ; and, consequently, at or muler 
j)ro(>/^-strain ! Yet the Committee had not round that thi 
breakages had been caused by any variation in the mode ^ 
applying the proof -^ix^m. It will be of the highest practical 
advantage to ascertain the precise circumstances under whiefa 
the bre&ages of chain cables and anchors have taken place in 
testing. The Report on this point refers to the Dock-^yards ol 
Woolwich and of Portsmouth. Now, although it may be Ter] 
true that the mode of applying the proof strain in these Dod^- 
yards do not vary, the circumstances under which the testinf 
sometimes takes place may, and indeed do, differ materially is 
these two yards. In Portsmouth Yard, for example^ during 
those periods of the year when the tempera|;ure ranges belov 
b5^°i fires are lighted and kept up in the testing-houses so u 
to raise the temperature to 55°, and it rarely, I believe, if efei 
it occurs, that any testing takes place when the temperatore'ii 
below 55° : so much for Portsmouth. But at Woolwich Yar( 
no regard is paid to this, nor are the testing-houses supplie< 
with the means (as at Portsmouth) for raising the tempera 
ture. 

There appears something so natural, practical, and common 
sense in establishing a minimum temperature as a rule, tha 
we wonder how it happens that the rule has not been enforoo 
or adopted at every " testing-house '* in the service. 

Testing and temperature, or '' testing " irrespective of an; 
regard to temperature, resolves itself into a question of grei 
practical importance. 

Take an example s Anchors of 63 cwt. are subjected to 
proof- strain of 50 tons ; and this amount of strain has bee 
deemed good ; namely, the Committee did not think it adris 
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e to increase or diminish the proof-strain on either anchors 
Dt cables ; but that this proof-strain varies, is increased or 
•dimittuAed, will be self-evident. 

Take a 63 cwt. anchor, subject it to the ^roo/-strain — saj 
50 tons ; the time of testing shall be July or August ; the 
temperature is 7^° in the shade. It passes the ordeal, is re- 
cdred into store, is issued and goes to sea ; it ultimately turns 
out to be a Tery defective anchor. What then ? it stood the 
test, and bo the matter probably receives no further considera- 
tion. 

Again : take a similar anchor, apply the proof-strain, say In 
the month of February, temperature 35° in the shade — 50 tons 
Sill the jjroo/". strain : the anchor breaks at 49} tons ; it is 
"condemned" and "rejected;" it did not stand the proof- 
ttnin, and we trouble ourselves no further about it ! 

What impotent conclusions are these I It is obvious, at a 
^sace, to any reflecting mind, that whilst the former anchor 
wu not tested at all, the latter was most severely tested, and, 
irtiat is more, probably unnecessarily destroyed. 

Even taking the self-same anchor, we should be prepared to 
End that it would follow, as a natural consequence, that if 
tested under the favourable circumstance a of temperature first 
indicated it would stand the test, and something considerably 
■bove it ; whilst, on the contrary, if tested under the influence 
of K low state of temperature it would break probably several 
tons below proof-strain, and yet he a good anchor in respect of 
Workmanship and materials ; the evil of this state of things 
Iieing, that a bad or indiiFcrent anchor might pass, and a gooid 
one be destroyed. 

Nor is it to be denied that even at Portsmouth, or else- 
where, where a minimum temperature for testing has been 
tttabliahed, say at 55°, the anchors that are tested at 75° un- 
deKo much Um test. Hence the conclusion obtains, that a 
graduated scale of tetti is absolutely necessary, arranged spe- 
rfdly with reference to the state of the temperature at the time 
of tniil. Nothing is more sensitive to changes of temperature 
than iron ; to test it, then, without regard to temperature is 
Wtaag — unskilful— wasteful ! In what other way, except to 
big^y favourable circumstances existing at the time of trial, 
ire we to account for the defective character of some of the 
kocbors that have broken in service, and yet are said to have 
itood " the test ? " Even whilst I write the temperature 
itonda at 80° in the shade ; and I am prepared to say, that au 
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anchor of qaestlonable norkmriDship would pass the prescribe 
ordeal of proo/'Stimn, whilst under less favourable cirmffli 
stances a much better uinde anchor would break. An alter*' 
titfn is therefore imperatively called for. 

The whole question of "testing" appears to require teil" 
sion. The state and condition of the "apparatus" is nit 
always in sufficiently good working order to afford that 
factory result which such operations demand. 

" It is desirable that the ieilinr/ machines be Ihemaelves tested, 
lira* 10 time, to ascertain that ihej correctly regiater the strain 
upon them ; or, in other norda, that the accuracy of the ma 
frequeiill}' examined." (Ke[tart oC Committee on Metals : tide 

The pumps are sometimes found to refuse to pcrfor 
office, and when this is the case no explanation can ever tl 
obtained as to the cause— a fact which of itself leaves loCtt 
for suspicion ; and in such matters every transaction and M 
rangement should be above suspicion. 

In the breaking of the several anchors tried at SheerneMfli 
iy52, and afterwards broken at Woolwich, it is curious to o^' 
serve the difference in the amount of time occupied in tl4 
breaking of these anchors, and which tends to awaken si 
misgivings as to the working of the machinery. 
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Seeing that Aylen's anchor was broken in six minutes, whi 
Honiball's was forty-two minutes in being broken, it is n 
to be regretted that the time in producing the "^nl crad 
in which there is a close approximate similarity of strene 
(Isaac's being excluded,) was not recorded, and which uf 
can add to the value of these statistics, particularly as ' 
Clommittee report, page 8, paragraph 2'S — 

" They have been guided by the strain on them at the first crack, a 
wbicb they consider no dependence coiUd be placed on an anchor." 

The number of tons strain on the undermentioned anch^ 
at ihejirst crack: 



Aylen'B 
Rodger's 



ib 
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Had the time occupied in bringiug on these Beveral 

ttfiuns, and the amount of the " deflection " in each case, been 

Kcordcd, such data wouldhave proved highly interesting andim- 

lportant:forit willbeohyioua, thatif 40 tons strain were brought 

upon oue anchor in, say, five minutes, and on another twenty- 

I fire minutes were occupied in putting on the same amount of 

I strain, this difference must vitiate the vnlue of such trials. 

The Committee on metals also eatabhshed a form for regis- 

tering the tests, in which is a column for the state of tern- 

Vetatwe at the time of testing. There is reason to fear that 

little value is attached to this in some "Testing Houses," for 

it would appear to be noted on some particular occasions, 

I nther than as a general rule. 

I If, therefore, " testing " is to be worth the expense and 
trouble which it involves, nothing remains but to establish a 
padnated scale of "proof-strains," having special reference to 
the stBte of the temperature at the time of trial, which should 
fiefidthftdly and regularly recorded. 

Taking " temperate " or 55" as the standard, 50 tons might 
*t this point still be regarded as the proof-At&m for an anchor 
of 63 cwt. ; let the strain be gradually increased in proportion 
■a the temperature rises above 55°, and decreased as it falls 
l>eIow 55°. 

Unless something of this sort shall obtain at our "Testing 
Bouses," we cannot hope for any cessation to those glaring 
eaus of bad workmanship which are constantly met with both 
in anchors and cables, although "branded" as having borne 
the ordeal of the prescribed tests, and which can only be 
accounted for hy the fact of their having been tested under 
very favourable circumstances of temperature, or in sojat de- 
fect in the working of the testing-machines themselves. 

Finally, I would wish some means adopted for secorine 
the apniication of the several tests with great exactness, both 
■s to ttie force employed and the time (as far as practicable) in 
erery similar case ; for example — Let the number of the 
pumps to be employed, the hands to work them, the number 
of strokes of the brakes per minute be no longer left to chance 
or caprice ; but, like every other efficient check, be regulated 
by authority. 
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Id most cases tlien, tliere would be some guarantee thsta 
anchors and cables would not only have the test fairly applin 
hut that they would also be equally tested. Thus strangenB 
tlie minutiffi of the machines themselves, might have the n 
of determining (by noting the time occupied in applying d 
amount of strain, together with the action or behaviour of] 
article being tested) whether there was any reason for si 
ing that the test had not been judiciously and fairly am>lie 

NoTK. — At Woolwich Yard, In the month of October o 
1854, nine anchors were tested, of which number only /our pauedlS 
ordeal. The probabilities are, that had the trials taken place nDdectl' ' 
■tate of temperature, the whole might hare passed into the service. S 
we any further argument to show that testing should be regulated 111 
reference to the alteruaUons of temperature ? 



I ANNEALING. 

This process, as applied to anchors, must be discussed i 
great care, and can only he entertained by those whose op] 
tunities have enabled them to ajiproach it with the lign 
experience. 

It has been recommended to anneal all iron-work. 

__ The various uses to which iron-work is applied, the peon 

I pud varied forms and circuin stances under which strains ^B 

'brought upon it, will render it difficult to determine vSl 

atnotrnf- of anneaUng to which it would be proper to subjttm 

it; indeed, the process, if indiscriminately applied to ao»\ 

work in general, would be prodnetive of much mischief. . 

Many persons will not hf^ve before heard of " annealing,^ 

Hence it is necessary to explain, that by annealing is meKK 

the making any article of iron, after it has passed in a fiiiislM| 

state from the hands of the smith, red-hot, so as to remow 

any britt! en ess which might have resulted from theharamerm 

necessarv to give the article an appearance of finish, genenlfl 

regarded as a sign of good and careful workmanship. Let l| 

he strictly understood that the " cofrf-hammering," of whinit 

we sometimes hear reference made as a reason for some of the 

fractures which take place in anchors and other articles, is no 

longer practised. 

Fwrttaces were recommended in 1845, of sufficient sile to 

admit of our largest anchors being put into them to be made 

L "red-hot," and afterwards left there to cool, as the fire ahoidtl 
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B Bway of its own accord ; and all iron-work was to be treated 
a a similar manner before being put to the use for which it 
lad been made. 

I objected to this, and I object still, although differing from 
nBny Tery esteemed friends with whom on most matters I 
soaM cordially agree. The great — the chief object being to 
obviate the breakages of anchors, and other large articles ol" 
iron — such, for example, as boats' davits,— 

I believe that the remedy proposed would have given rise to 
aU^er list of casoalties than had previously existed, only at' 
another kind. 

I will take the two instances above referred to — anchora and 
boata' davits. 

In the Report of the Committee on Metala, on the subject 
of atatealinff, they state it to be — 

"... A process which appears to have the property of reatoring to 
irao that quality of loughnees which it ma^ have loit in the act of being 
WDrkgd by cold hammering." 

And they refer to a cu'cnmstanoe which happened at Ports- 
nonth ; namely, 

"Thefractureof one of the paddle-box boat's davits of H, M.S. S. Seiri- 
l«lim, which broke in the solid iron 4] inehea byS^ inches, while getting 
tin boat out ; the fracture was short, and the iron bed the appeBrance of 
Inhig brittle. . ■ ■ Probably, this would not have happeaed if the 
^(It had been annealed." 

Annealing, as recommended by the Committee, would re- 
Uore "toughness" to the iron, and it is probable that the 
" davit " in question might have escaped fracture had it under- 
gone the process referred to. 

There is, however, a quahty required in anchora and davits 
of a much higher valoe than toughness, and without which 
they are but sorry contrivances ; namely, "elasticity." An 
Udior or davit that had not this property or quality in its 
moat extensive degree, would he disabled probably on the first 
occasion of its being brought into use. 

The most that could be expected of these articles, if anReoIeff, 
would he that they would bend, and not break under a strain ; 
but they are always subject to very heavy strains, particularly 
the anchor, so that it might be fairly inferred that no anchor 
would remain perfect for any length of time iu use ; they 



would have the character of lead, to a certain extend 
than of iron — would hejlexiile, not elastic. 

To this quality or property of elasticity we attacb, 
justly BO, great importance. In testing an anchor, for ex" 
whatever "deflection" ensues consequent upon the 
being applied, the "resisting power " of the anchor is ; 
of by the resumption of its original lines when the sti 
taken off; and in proportion as one anchor b found to podi 
this property in a greater degree than another, bo do we I 
termine the degree of excellence. Upon this ground, notiri 
standing that the process ef annealing was so strongly inai 
on, we were still to judge of the quality of anchors. 

Steel is only mure elastic than iron on account of 
hammering which it undergoes in its manufacture, accon _ 
to the uses for which it is intended to he applied : and it ft 
an approximate quality of gpringinegg possessed by steel iti 
we call elasticity, that any article of iron is capable of re" 
ing to its original form when relieved of any strain or foi 
which it has preriously been subjected. 

Some anchors return to their original lines with sea 
any appreciable Tariation, and such as do this arc placed 
the highest scale of excellence ; but with the annealing 
cess tms property is lost, and an anchor that had been ft 
thus eminently quahfied for its work, if subjected to annejilin^ 
in a furnace, would be bent at a much less amount of strak 
than " proof-strain," and on the strain being taken off would 
remain 6e»t, having bad, to a certain extent, the character of 
lead imparted to it, which at once disqualifies it for constutt 
and repeated resistance to straias such as an anchor, in xat, 
has to bear. Take the case of a ship riding at anchor, piuh- 
ing and tossing in a heavy sea-way, and with only some thir^ 
fathoms of cable, (there seems to be a very general practiM 
for riding at " short scope," which cannot be too much cofr 
demned,) in the course of an hour the anchor will have been 
subjected, in all probability, to fifty strains greatly over proof- 
strain ; will have " deflected " and " resumed " an equal num- 
ber of times, which could not have been the case had tbc 
anchor been annealed. 

The shank would have bent, the arm straightened, and 

anchor rendered totally useless. To preserve the quality 

elasticity in the anchor is above all things indispensable ; ai 

henee^ the only annealing required is that referred to elsewhi 

■ ly roasting at the anchor-forge with wood, which will be found 



ufficient for the removal of undue brittleness, and yel preserve 

atact that gpringinea* without which the anchor would be 
'eadily bent and distorted into all sorts of shapes. 

The fracture of the boat's davit referred to by the Com- 
ittee might have been the result of ignorance or misraanage- 
tnent, such as I myself onee witnessed, and nhicb every one 
}ut those engaged saw must take place ; namely, iu getting the 
boat iu, in clock, some twenty hands were heaving away at the 
liead-guy after ihe davit was hard home on the gully of the 
paddle-bax, whieli, acting as a fulcrum, broke it off short about 
Jbur inches above the gully. I am not wide of the mark in 
av^g, that a very large per centage of fractures in iron-work, 
if traced to their true source, would prove to be the result of 
tangling or mismanagement. 

At any rate, the paddle-box davits must not be annealed be- 
'JOnd that suggested above for the anchor, or it will bend under 
■tile weight of the boat, unless you greatly increase its size, 
vhich is not desirable. 

There are ao few articles of iron-work that do not require 
fcibe elastie, — Stiff, rather than tougk, — that I am induced to 
ii^ that under judicious supervision all the annealiru/ neces- 
■try might be effected before the work leaves the hands of the 
imith, and that in an inexpensive, because s]>eedy, way. 

Of some ,10,000 articles of iron-work manufactured yearly 
under my own superintendence, not fifty of them get broken, 
Mtwithstanding the rough handling and hard work to which 
they are subjected ; anneal tbeia all in a furnace, and tliey 
irauld be constantly in the hands of the workmen for repair or 
nctification. 

The number of fractures in iron-work, made under proper 
tapervision, will be found so inconsiderable,— and even these 
(Ues, if traced to their proper source, would be found to be 
' ^ result of accident, overstraining, or injudicious treatment, — 
tint I dismiss the subject in the full conviction, that rightly 
riewed, apart from prejudice or self-interest, the matter is one of 
Aose which have been minified beyond all reasonable limits. 

Fractures you cannot altogether prevent any more than you 
Gin prescribe limits to the mind. They will occur occasionally 
ao long as iron is susceptible to atmospheric and other external 



Whoever shall devote himself to ascertain the precise cir- 
ennutances under which fractures in iron-work take place, and 
shall also be enabled to apply a remedy against them, will de- 
urre well of the country which profits by his exertions. 
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STOCKS FOR ANCHORS. 

GENERAL DIMENSIONS FOR FITTINO STOCKS. 

The length of the stocks, whether of wood or of ifOBp: 
equal to the length of the shank of the anchor measured tri 
the outside of the "crown" to the extreme end oft! 
" square. " 

The size of the stocks at the middle, when of wood, is 
inch to the foot in length, at the ends half an inch ; wlwai 
iron, half an inch to the foot in the middle, and about b 
thirds of that size at the ends. 

Iron stocks, when fitted in the Dock-jards, are 20 per og 
the weight of the anchor. Trotman'a anchor-stocks ore 'I 
■ame as those of the Admiralty plan. 

"STOCKS" FOR ANCHORS. 

Stocks are either of wood or of iron ; formerly they i| 
almost all of wood — they are now mostly of iron. 

As already shown in the preceding pages of ihia we 
several attempts have been made at various times, and fay i 
ferent parties, to construct an anchor which should reqidre 
stock. Hitherto, from some cause or other, these attempB 
have not been attended with that success which they deservedj 
for most assuredly the aloc/t is an inconvenieot appendage; 
yet without it the anchor is incomplete, and will not perform 
its office. 

The part which the stock has to perform is, the throwiof 
down or canting the anchor should it fall with the " arms ' 
horizontally ; then, as is evident, the stock will be vertical 
The action of the ship will throw the stock horizontally, aiu 
the arms of the anchor will then be vertical, and stioulf 
instantly enter the ground and stay the ship, Stocks a 
often found to fail in this respect. On the 
..aud that they are very effective. 




bole, it mayib 
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rapid increase of iron stocks in place of wood is very 
ible, and bids fair to supersede the use of the letter 
1 altogether. Whether the use of iron stocks for large 
I may be ultimately approved of remains to be seeu. It 
be carried too far. The iron stock being of greater 

gravity, and presenting much less resistiiig surface, 
the passage of the anchor from the ship to the bottom, 
inters a more violent shock on meeting the ground than 
1 have done if fitted with a woodeD stock, 
e are many Naval officers of distinction who question 
opriety of substituting iron for wood stocks. Iroh 
ire not so unsightly as nood stocks, but the latter Is 

less efficient. 
Paring, in his "Treatise," page 72, says — 

iron inchor-stock is a very bad substitute for wood; tbough I 
17 be SHid agaiuEt it, uotbiug but the plea of coaveoience ci 

t. Rodger, also, when introducing to public notice, up- 
rf twenty years ago, his " Patent Hollow-shanked Ao- 

well known that iron stocks have it tendency to break the anchor, 
. go with a chain on hard grannd, and are only u ' ' ' ' 
of Btowage." 

we find Lieut. Rodger applying the iron stock, to all'1 
\ indiscriminately, although anchors are now used with .1 
dmoat universally ! J 

i07 iron stocks were used in Her Majesty's service with 1 
I np to 15 cwt. only; ia 1832, the practice ' ' 
to anchors of 30 cwt. ; ia 1847, to 56 cwt, ; 
to anchors of 60 cwt. This extensive application of 
icka is chiefly owing to the employment of war steamers 
LovbI Navy. In these vessels the wood stock has been 
oe inconvenient. ■ 

: 31 shows the "stocks" at present in use, both wood | 

1 is the Admiralty wood stock; is formed i 
t manner of (100 pieces of timber ; is readily converted 
nber of small sidiug ; may be shipped or fixed to the 
without interfering with the shackle, and by means of 
ps can always be kept set up taut upon the square 
if the anchor. 
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PLATE 31. 



Fig. 1. Admiralty Wood Stock. 




Fig. 2. Lieut. Rodgbk's Wood Stock. 




L= 



Fig. 3. Admibaltt Iron Stock. 






I 



Fig. 4. Lieut. Rodgek's Iron Stock. 




Fig. 5. Cotsell's Iron Stock. 
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^ I Lieut. Rodger's inood stock, is formed of one 

; of timber, and consequeotly more costly than fig. 1. 
31 fix it, the shackle of the anchor has to he removed to allow 
JFtts being shipped on over the cod of the shank ; in case of 
ear it cannot be get taut (as is done readily in the case of 
e Admiralty stock by simply driving the hoops up a little), 
p my mind it offers no advantages over the Admiralty stock, 

1 has certainly some disadvantages. 
L Fig. 3 is tbe Admiralty iron stock, is exceedingly sim- 
le, IS fixed to and detached from the anchor with ease ; 
Ksses, as will be seen, through the shank up to the collar of 
he stock, and is secured on the other side by means of a fore- 
)ck. An objection eiists against this mode of fastening 
Wing to its liability to be broken, the Etock being often broken 
t the forelock-boic. lo aU other respects, so far as afficiency 
i concerned, nothing could be more simple, and it is cheaply 
^■nufactured. 

Fig. 4 is Lieut. Rodger's iron stock, and, like his wood 
tock, has to he shipped on over the end of the shank, and 
lecessitates, as before observed, the removal of tbe shackle of 
lie anchor. The form of this stock and its weight, bemg 
generally 23 per cent, heavier than the Admiralty iron stock, 
lot only add to tbe expense, but must also tend, agreeably to 
lis own showing, in an increased degree to break the anchor, 
^whtn let go with a chain on hard ground." Another serious 
Ajectiou must be made to the alteration of this stock as shown 
iy him at "The Great Exhibition;" the middle being ao 
Icnned that the section represents a semi-hexagon, with es- 
Namely sharp edges, to the great liabUity of injury to the 
iable should it get a turn round the stock thus (a) : 

This form, it would appear, has been given to the stock so 
la to enable it to present a resisting surface, and thus assist 
Uie anchor ; a work of supererogation, if Lieut, Rodger's anchor 
really possesses those pre-eminent quaUties ascribed to it by 
the patentee. 

As the office of the anchor-s(oci is simply to cant the 
itnchor when the arms are lying fiat on the ground, the imposi- 
tion of any further duty is foreign to its purpose, ill-advised, 
md highly objectionable. 

With the present advance of mechanical knowledge we may 
ret bope to see an anchor of simple construction, and at the 
lame time efficient, that shall require no stock. For my own 
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PLATE 32. 



Sketch, showing the mode of fitting Cotsell's Iron Anchor Stock. ] 
is the " Square " of the Shank, with the pin in the Stock-hole; 
is the reverse yiew of the Shank, with the Stock in place. 



Kg. 1. 



Rg. 2. 
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ANCHORS. 



Btrt I see no reftson why this object may not be accom- 

pJished. 

I "With a view to obviate tlie defect of the forelock- hole, whicli 

rndera the anchor-stock liable to be brokeu off at that part, 
had the honour to submit a plan for fitting it, which I feel 
lure would be an improvement in several respects. 

By reference to Plate 31, fig. 3, it will be seen that the pin- 
lole is substituted for the forelock-hole ; a pin and pellet (as 
■sed in chain cable shackles) are employed in lieu of the 
ihain and forelock ; a stop is wrought on the stock instead of 
lie collar, and the pin-hole being housed midway in the square 
^f the shank the stock obtains an equal amount of strength at 
both edges of the square ; and, consequently, is more calculated 
'•o bear a shock without injury than with a forelock-hole at 
lie critical point where it falls in the Admiralty stock. 

Practically, this iron stock admits of being very easily "re- 
Stted" after it has become loose by wear; there bemg no 
!oUar or forelock-hole the part passing through the shank of 
^e anchor is easily etdarged by a process well known among 
nniths, called " Upsetting," and which the coUar and forelock- 
dale do not admit of to anything like the same extent. 

Persons acquainted with the Lihou mode of fitting the pins 
tl] the pintles and braces on ships' rudders (as far as relates to 
Hie stop and slot) will readily understand how this stock is 
fitted — a sketch of which is given in Plate 32. 

By permission of the Board of Admiralty an anchor of 
83 cwt. has been so fitted, and awaits a trial. 

The stocks proposed by Lenox, or that by Mitcheson (see 
Plates in second part of this work) are not to be preferred to 
those now in use in the Royal Navy ; and for the reason already 
enumerated I would strongly urge the adoption generally of 
the Admiralty wood and iron stocks, or, as a substitute for the 
Utter, that represented in Plate 31, fig. 5. 

I have preriously referred to the heavy iron stocks adopted 
by Lieut. Bodger, believing that the practice was not resorted 
to by any others. 

Happening, howerer, to see a large number of anchon 
lying in a ship-agent's yard some little time back, not 100 
iniles from Mill-wall, I entered to take a survey. 

I discovered several of Brown and Lenox's make, with 
immensely heavy stocks. Two or three were branded " Brown 
>nd Lenox's Improved." They were, however, but poor 
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PLATE 33. 



Fig. 1. 




Fig. 1 represents PoaT£K'8 Flukes in ihekprettnt form. 



Fig. 2. 




Fig. 2 represents Flukes of Poktbk's Anchor, altered as Cleopatn 



The alterations are, setting the fluket to the proper curre ; cuttin 
the homt; and forming the lugi to embrace the shank. 
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>logies for the Admiralty anchor, for which construction 
ij "were evidently intended. I looked in vain for any traces 
the "Improved." Two examples are given: — 

Cwts. qrs. tbs. 
Anchor . . 14 3 20 

Stock . . . 4 2 16 or 30 per cent, the anchor. 
Anchor . . 25 1 
Stock . . . 7 3 8 or 28 per cent, the anchor. 



If Brown and Lenox consider that heavy iron stocks are an 
kprovement, it is the property of Lieut. Rodger ; and if they 
m not^ then they are bound not to practise it. 



PROPOSED ALTERATION OF PORTERS ANCHORS. 

It would appear that some of these anchors supplied to the 
it recently employed in the Mediterranean having failed 
ider circumstances which called forth official reports from 
le Admiral commanding-in-chief on that station, the Ad- 
[ty Board entertained the idea of re-converting them into 
ler sorts. The following correspondence, alteration, trial, 
Ind report, took place consequent thereon. 

[copy.] 

(1503.) " Admu^lty, 27th August, 1853. 

" My Lords desire that you will order the Master Smith of Chatham 
Dock-yard to submit a plan for rendering Porter's anchors efficient by 
king a new set of flukes to the shanks in the same manner as the. anchor 
kttde by the Master Smith, and supplied to the Cleopatra ; stating whether 
Ibe flukes of Porter's anchors can be altered so as to adapt them as fixtures 
to the shank. 

" By command of their Lordships, 

"W. A. B. Hamilton. 
** The Capt. Superintendent at Chatham.'' 

[copy.] 
'' 31st August. 
*' To be copied and complied with. 

" Peter Richajids, Ckipt, Supt,'* 

[copy.] 

" Chatham Yard, 3rd Sept, 1853. 
**SiR, — In obedience to your directions of the 3l8t ultimo, I herewith 
iobmit a plan for altering Porter's anchors, and rendering them efficient 
>y fixing the flukes and shank in the same manner as the anchor made by 
ae for the Cleopatra, 

6 
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PLATE 34. 



Fig. 3 



Fig. 4. 





Fig. 5. 



Fig. 6. 





Figs. 3 and 4 represent Por- 
ter's Shank in its present 
form. 



Figs. 5 and 6 represent Portbi 
Shank, altered as Cleopatr 
Tiz., shortening the jaw, a 
raising shoulders to fill i 
lugs formed on iht flukes. 
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I reipectfuUy beg to obserre, that thejluiei and the ikanJta of Porter's 

jtt are both eijuall; adupted for the alterations alluded to, as shown 

e accompanying drawings i and that if it he the wieh o( my Lords 

'iBSioDenj of the Admiralty to preserve the principle tif porlabilily, 

, D of alteration noiv submitted will effect that ohjcct; and the Cost 

1^ alteiBtioa will, 1 think, rarely exceed 12i. per cwt. 

reat care will, however, be necessary in rarrying out theac alterations, 

1 adapting the t/taiUti to the required strength according to the 

it of the anchors. Owing to the want of due proportions observable 

be of these anchors, as pointed out in my letters of the 16th Feb- 

|^184S, and gOth December, 1851. some of the ihanlts «iU have to be 

:o anchors of a less weight. 

view to an efficient alteration, such as shall be satisfactory 

J Lords Commissioners of the Admiralty (and in which 1 shall take a 

Fintereat], 1 beg to submit that one of Porter's anchors, now in store 

^ Yard, may he altered for inspection and approval i and that it may 

it only as regards strength, hut for its nipping and holding 

I as to ascertain nbelher there be any necessity for removing 

mfilfieteat jKltns, and substituting those of the Admiialty dimen^ns. 

" I have the honour to be. Sir, 

" Your very obedient, humble servant, 

" Geobbb Cotbell, Matter Stnith. 
' "Peter Richards, C.B., Capt. Superintendent, 
" &c., &e., &c., 
" H. M. Dock-yard, Cbatbani," 




" Woolwich Yard, 20th Dec, 1853. 
"This anchor was tested on the 14th inst., in the presence of Mr. 
L.CoUeUi the proof.strsin is 42 tons. The lirst arm and its connections 
Kith only | inch permanent set; but on the second arm 
n of lli Ions, one of the cheeks of the shank broke, and 
it is cracked- 
it appears that there is a defect in the iron of the 
)t which has sustained the greatest injury. 

"Jno. MeDoKiLD, Maaler Jttmdant. 
"Via. HiCE, Mania- Shipvtright. 
"Chas. AtbeBiTON, Chief Eagineer." 



" Admiralty, 22nd Dec 
" Referred to Capt. Superintendent at Chatham for officers' informatiDn, 
d for any observations Mr. Cotsell may have to offer. 



!, Capt. Superintendent." 



J 



r 



Anchor, Porter' g, altered bt/ Mr. CoUell t 

on the result of tke trial of it at fFoohm 

" Chatham Yard, 28l!i E 

" Sir, — With reference to your memoranduni of the 23ra f 
most respectfully to otHerve, that the result of the trial nf (t 
furnishei Chat tdnd of mformaticiii which it wss desirable to obi 
uiitset of so eitengiTE an nsderlakiag as the alteratioa of 'the 
Porter'ii anchors in (he seTeral vards necessarily invDlves, in ordi 
experience thereby gained may be tnmed to the best poasible i 
suhsequeat alterations. 

"A knowledge of the fact that cmnalties are inieparablj' 
with alterations in general, led me (when lionoured with your i 
to submit a plan for the approval of their Lordships) to sn^ei 
of these anchors should, in the first instance, be altered, suhje 
and approval ; with the view, that by its results their Lordships 
able to determine toliroceed or cot in the completion of the all 
the anchors in store. 

" Being desirous of effecting these alterations in an economici 
oil the old parts of this anchor were again brought into use 
others, the cheeks of the shank, one of which has broken olT at i 
41} tons, the proof strain being 42 tons — the first arm having sat 
stood the teat. 

" The fracture of the cheek maj' be traced to the follnning ca: 

" The iron is lest in size than if new ones had been made fo 
pose; it is also slightly defective and very brittle, aggravated b 
state of the temperature at the time of trial, which deprived the t 
property oiJUxibUily. 

" The old cheeks of Porter's anchor, it would appear, can onlj 
used for anchors of much less weight. 

"New cheeks, where necessory. will remedy the defect now i 
as they can be formed ao as to insure greater strength in the 
bringing them on to the shanks. 

" la this anchor. Porter's old patms are still retained, but of ■ 
form. In proceeding, however, with this alteration, we were I 
conclusion that the removal of the ' palms ' would not increase ti 
alteration, whilst it would aflbrd greater facilities fbr obtaining 
proportions of the parts. The Admiralty palm would be snbstiti 

"With the experience now obtained, I am enabled to state 
expense would not exceed that of the first alteration (13«. per ( 
that the object their Lordships have in view can he satisfactorily q^ 



" I have the honour to he. Sir, 

" Your very obedient and humble Servant,! 
" George Cotsbll, Mattety 

" Capt. Superintendent Peter Richards, CO.. J 

Ac, &c., &e." 
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: This anchor is now (July, 1855,) in store at Chatham 

TTard. 
L Under the circumstances of this trial the failure, such as it 
f^ras, is far from discouraging; hut rather proves the prac- 
« ticahility of converting these anchors as required. 

w 

Note. — Nothing has since heen done in this matter. I 

^wnld however observe, that a very important improvement in 

junction of the parts which I have recently designed, will 

the proposed alteration free from defects such as were 

exhibited. 
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Id Btlu toOo eIh, with 25 >ei7 Que]]- eogisved pLtue by Le Kidx, priu ISi. 

THE GEEAT BEITAIN ATLANTIC STEAM SHIP 

of SGDO Ions, eonatnietoil of iron, with anginas of IDOO to SODD harse- 
powOT, tmd tb« acrav propaller; with scales and figured dimenaiena 
to altUia psrtB. 



1. BBctlra of fore-end ot onginsrooi 

luQldiiff a^ 

S. BeoUuD at aftsr^nd nrUieboUen 
S' BeflUoD through the ooiitre pjut 

the Bnginfr-room, ^ooldng forwat^ 

tbD^lindnB. 
S, 7- MBia drtrlng Hhafts and ermi 

8^ Section at the for^end of t 

. and panllol d 

■huwugthe nuumoT 



18, K, Upper carvo deck, Torward, 
!1X S3. LoogEtudlniii iHetioD throQgh 



IX !>■ niton, 
am, bloclw. 
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WORKS ON NAVAL AECHITECTUEE 



VII. 

In one Tery laigeHsked pUte, finely engraved by Lowbt, price 10«. with scales 

and measures, 

THE SHEEE DEAUGHT, BODY PLAN, AND 

BOTTOM OP THE IRON SHIP GREAT BRITAIN. 



vin. 

Collected and bound uniformly ia one folio volume, with the text In medhun 
quarto, half-doth boards, price 51. 15«. 6d. ; forming a complete and separate 
work from any edition of Tredgold on the Steam Enigfine. 

APPENDICES TO THE ELABORATE EDITION OF 

TEEDGOLD ON THE STEAM ENGINE, AND ON 

STEAM NAVIGATION, complete ; being the Appendices A, B, C, D, 
E, F, and G, and not included in the new edition of Tredgold ; com- 
piiedng very amply illustrated subjects on Steam Navigation, Steam 
Yessek, both of iron and timber; Steam Engine in the Govemmeiit 
Arsenal, Woolwich ; Marine Engines ; an iavestigation and complete 
development of Screw propelling; and an elaborate Treatise asd 
detailed Illustrations of tiie Gomisli Eng^e, &c. 

The Engravings are on a large scale, for practical use, and vere 
drawn, explained, and corrected ander the direction of the folloving 
scientific gentlemen: Messrs. Laird, Liverpool; Seaward, Idmehoise; 
Fairbaim; Oliver Lang, H.M. Shipwright, Woolwich ; William Pitcher 
Northfleet; Miller & Bavenhill ; Sir William Symonds, &c. &o. 



APPENDIX A, B. 



LIST OF SUBJXOTS AND PLATES. 



IroB steam-yacht "Glow-worm," con- 
structed by Mr. J. Laird, Birkenhead. 

Iron steam-ship " Rainbow," belonging 
to the General Steam Navigation 
Company, draught lines at bottom, 
fore-body to a laxffe scale, by Mr. J. 
Laird. 

Plans .of the engines of 90 horse-power 
each, 50-inch cylinders, 4-6 stroke, 
made by G. Forrester & Co., Liver- 
pool, and fitted on board the ** Rain- 
bow." 

Side elevation and section of ditto. ' 

Transverse section of ditto. 

Draught of the American armed steam- 
ship *' Fulton." Half the main 
breadth, 17 feet; distance between 
the water lines, 2 feet ; fore and after 
body precisely alike. 

Plans of upper and lower deck of the 
Admiralty yacht "Black Eagle," 
with fittings, &c. 

Plans ol upper and lower decks of the 
iron steam-yacht "Nevka," built for 
the Empress of Russia, by Messrs. 
Fairbaim & Co. 



and lines of tbs 



Draught) section, 
*'Nevka." 

Cross section of ditto, showing engbaei^ 
construction of vessel, and padmes. 

Body plan, cross section, and saloon; 
showing Joinings, fittings, and deco- 
rations. 

Mr. John E[ague's 12-hor8e condensing 
engine, in operation at the Araenu 
of Woolwich : elevation, with dimen- 
sions of parts and references. 

Longitudixukl section, ditto, ditto. 

Plan, ditto, ditto. 

Section, showing boiler, &c., ditto. 

End section, showing furnace,^., ditta 

Mr. Lang's mode of connecting tiie 
stem, stem-post, and ke^ together, 
for any description of vessel ; and 
Mr. Lang's method of firaming the 
ribs and keels of steam vessels, with 
a plan of timbers explained, sectional 
parts and dimensions. 

Chapman's draxight lines of bottom, fore 
and aft bodies ; and Mr. Whitelaw's 
of Glasgow, new contrivances in the 
steam engine. 



Several of these plates are of large size, and useful to practical men. 



?UBUSHED BY MQ. WEA.LB:. 



APFBNDIX G— PriM Wt 



■T0ae»Qd boilerg 
idiowiug thu relAti 

hdYi^Tof^hene 



gfttasw 



Tnui^Tarw sect 

PlMuoTUie ftpL. , T _ 

Appandagu to the boUfin, 



1 IwUera, itc- 



id itiria gear, with deUili 

TogetJur with Hvenl detail! uattered ant the plates. 
APFBNDIX D.— PriOT 10.. 6i 
IHB AKCHIUEDEAM SC£EW, or SUBHAUNE POOFELLEB, illiu- 
' ■ ' ■ 1 thu 

APPENDIX E, P.— Prioo 1/. 5*. 

Veit IndlHi m^ steun-pti^et " lull," I B.K. Bteam-frigate of war "CTclopi," 
to Itr. Pitcher, NorthSeet. hr Bli Vm. SymoiuU Burreior ul 

1. ..iu_ ■ y ..u .paeket IheBaw. 

I »._■ of ths'-Doe" and "8o1w>t" 

iDail eteam-packflU, by 



" Orico, " Ipewioh 
il, bj Mr. Raad, Inawloh. 
■ of the "Hi*'- hj Mo 



t^ Bar 
BDglaea ol 



l^nkCa. ' I l[«>n.Sci]ttv Sinclair, A bo! 

The Plates are Teiy la^e, sod consiat of — 
Sheer draught and profile of inboard 

Flaji at Bpiu-.daclE, ehowijig C^rtaia 

Bmilll's Ufe-tHHiU, 
Fluu of upper and lowordedu, ditto. 
ITuiehip aecCion. ditto. 
^e«r draught, Ituea of bottOEO, and 

after body ol the "OriDo," Ipirwieh 



er with the b^lera. enghie-noij^ 

Shser draught. proSle of lubDardwDrlii, 
with lines of bottom, aDd after bod^, 
of her Mi^atfa Bteam-Erii^te 
" Cjolopn." 

Flfuu of upper and lower decka Df^ttD. 

Bketohorspan. lalla, Ac of ditto. 

TrantTezBa aeouon, and part of frame- 
work of ditto, ■howing the admirable 
umatiuctlon oTthiH YsnaL 

tiingitudhial eleiadoa of one of ttu 
enginea of the Royal mall IVeat India 
paoketa "Bee "and "fiolway.*' 



Two end vlewa of ditto. 



bd elBTntion of ditto, showing paddlee. 

Flan a the e nginea of the "Isl^" to- 

AFPENDIX 0.— Pri« 11 12j. 

THE COBSBH PUUFINO ENaiNB ; dedgned and canstmeted at the 
Hajle Copper- Home in Comnftll, (mderthe superintendence of Cnptaio 
JnEHiB; erected and now on dnty at the coal mines of Langnin, 
Deporbnent of the Loin Infjiieur, near Mantes. Nine elaborate 
dinwinga, LiptoiiiaUj and BeieDti£callj desoribed. 

Details of air^mp. oondenser^ feed 
, pump. Ac- 
is and hoUera. Ditto hoilsr and boiler sppuatna. 
ier, nozzles, vairea, BLevation and aecitiona of pumps H>d 

t«xt im a 4to Tolume. and plates in a Largs miio Bise- 



WORKS ON STORMS PUi>LISHED BY MR. WE ALE. 



ALSO, STORMS, 
n. 

Third edition, in xuyal 8vo^ boards, with 13 charts, Ac, price 12«. 

AN ATTEMPT TO DEVELOP THE LAW 

STORMS) by means of facta arranged according to place and t 
and henoa to point out a cause for the Yabiablb Winds, with a 
to P&AOTiOAL UsB in Nayioation. By Colonel Sir W. Bjud, K.( 
and R.E., Cbvemor of Malta. 

X. 

In royal 8yo^ uniform with the preceding, price ds. with Charts and wood-cv 

THE PEOGEESS OP THE DEVELOPMENT 

THE LAW OP STORMS* AND OP THE VARIABLE WIS 
with the practical application of the subject to NaYigatlon. By Go 
Sir W. RmD, K.O.B., F.E.S., &c. &c. 

XI. 

In royal 8to, uniform with the preceding, price li, 6d. 

NAEEATIVES (Written by Sea Commanders) ILLl 
TRATIVE OP THE LAW OP STORMS* and of its practical app 
tion to Navigation. No. 1, The 'Blenlieim ' Hurricane of 1851, 
Diagrams. 



XII. 

lu one small volume, with many plates and wood-cuts, second edition, oorrc 

and improved, neatly boimd, 5& 

TEMPLETON'S OPEEATIVE MECHANIC'S WOI 

SHOP COMPANION, AND THE SCIENTIFIC GENTLEM^ 
PRACTICAL ASSISTANT ; containing a great variety of the i 
useful Rules in Mechanical Science, divested of mathsmatical ( 
plexity ; with numerous Tables of practical data and calculated resi 
for £sicilitating mechanical and commercial transactions. 



' [AND PERMANENT] LIST OF WORKS, 

JOHN WEALB, 53. HIGH HOLBORN, LONDON. 



IBEBIES OF BUDIMENTAEY WORKS 

FOR THE USB OF BEGIKNBR3. 

1S5R. 

■, by Prof, Fownes, F.R,S„ including Agricultural Cba- 

f, for the use of Farmers. 4tli edilioQ . . . . Jfcj 

L Philosopby, by CbiirlsB TomtinBoo. Snd editioo . . It/; 

r, by Lieut,-Col. Portlock, F.R.S., &c. 2ad edition . Ir. 6dL' 

MsaitOOT, by D. Tarley, 2 vole. 2Dd Edition . , , . 3tiij 

iNics, by Chu-lGs TomlioBon. 2nd edition , . . . it.- 

TT, by Sir WilUam Snow Harris, F.R.S. 3rd edition |j. Si. 

L UaGNETisM] by tiie Bxme, 3 voU. 3t. S& 

E Electric TKLEoaipa, History of the, by E. Highton, C.E., 

'■-nblBPart 2», 

.TIC9, by Charles Tomlinson. 2ai edition ....!& 
^ IS. CiTiL Ekoiaeebinq, by Heary Lav, C.E., 3 vols. ; luid 

IB* Supplement 4(. 64 

|. AxCBiTBCTDaE (Orders of), by W. H.Leedg. 2nd editiiM . . 1) 
f, ARanTMTOBB (StyloB of), by T. Bury, Architect, 9nd editinn, with 

kdditiunal cuta Ik Sd 

L 19. AncHrTECTUBS (Principlflfl of Deaigtk in), by E. L. Girbett, i 

Arobiiect, 2 Tola 2fc 

L SI. pKBapacriVE, by G. Pyne, Artist, 2 vols. 3rd edidon . . 2l. 

t Bdildinq, Art of, by E. Dobson, C.E. Snd eilition . . . , li, 
i, SC Bbick-kakind, Tilb-»king, &.C, Art of, by tlie same, S toU. Sf. 
t, 36. MisoKHT iND Stone-cuttiho, Art of, by tbe same, willi illua- 

la of the precediug, in I <j Itu. atlas plates ■ . . . Sfc 
J, SS. PtlNTina, Art of, or a GiUMiua o? CoLavHino, by George 

Field, Esq., 3 vols. 2f 

L Skuninq DisTBicTS iND LiNDS, Art of, by O. R. Dempsey, C.E. . 1a 
AND Sewaqi of Towns and BulLDinaa, Art of, by 

mpsey.C.E li. AH 

t. Well-si NKiNQ ino EoaiMQ, Art of, by O. R. Burnoll, C.E. 3ad 

editioQ lA 

[ISB OF iNGtaDHEKTB, Art of tbe, by J. F, Heather. M.A. 3rd edition Ifc 
1, CoHSTBDcriMi Crases, Art of, by J. Glynn, F.R S., C.E. ... It. 
i Steak Enclmb, Treotiiw on the, by Dr. Lontner , . . , li. 
LBLastiHQ Rocks and (^uikkvino, ahd on Stone, Art of, by 
' (,-Gen. Sir J. Bnrgoyne, E.C.B., R.E. Zode^SiinL 
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JOHN WEALE'S 
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RUDIMENTARY WORKS. 

36, 37, 38, 39. Dictionart or Terms used by Architects, BuOderi, 
Civil and Mechanical Engineers, Surveyors, Artists, Sh^-bnildets, 
&c., 4 vols. ...••• 

40. Glass-Staining, Art of, by Dr. M. A. Gessert 

41. Paintino on Glass, Essay on, by E. 0. Fromberg . 

42. CoTTAOB Building, Treatise on, 2nd edition 

43. Tubular and Girder Bridges, and others, Treatise on, more 

particularly describing the Britannia and Conway Bridges, with 
Experiments •••••••• •• 

44. Foundations, &c., Treatise on, by E. Dobson, C.E. 

45. LiMivs, Cements, Mortars, Concrete, Mastics, &c., Treatise on, 

by Geo. R. Burnell, C.E. . 

46. Constructing and Repairing Common Roads, Treatise on the 

Artof, by H. Law, C.E 

47. 48, 49. Construction and Illumination or Liohtbousss, 

Treatise on the, by Alan Stevenson, C.E., 3 vols 

50. Law of Contracts for Works and Services, Treatise on the^ 

by David Gibbons, Esq 

51, 52, 53. Naval Architecture, Principles of the Science, 

on, by J. Peake, N.A., 3 vols. 

54. Masting, Mast-making, and Rigging or Ships, Treatise on, by 

R. Kipping, N.A U 

55, 56. Navigation, Treatise on: the Sailor's Sea.Book. — How to 

keep the log and work it off — Latitude and longitude — Great Cirde 
Sailing — Law of Storms and Variable Winds; and an Explanation 
of Terms used, with coloured illustrations of Flags, 2 vols. • 

57, 58. Warming and Ventilation, Treatise on the Prindples of the 
Art of, by Chas. Tomlinson, 2 vols 

59. Steam Boilers, Treatise on, by R. Armstrong, C. E. 

60, 6L Land and Engineering Surveying, Treatise on, by T. Baker, 

O.E., « vols. •••••••• »» 

62. Railway Details, Introductory Sketches of, by R. M. Stephenson, 

C.E 

63, 64, 65. Agricultural Buildings, Treatise on the Construction oi, 

on Motive Powers, and the Machinery of the Steading ; and on 
Agricultural Field Engines, Machines, and Implementty by G. H. 
Andrews, 3 vols. • • • • • • . 

66. Clay Lands and Loamy Soils, Treatise on, by Prof. Donaldson, A.E. 

67, 68. Clock and Watch-making, and on Church Clocks, Treatiae 
on, by E. B. Denison, M.A., 2 vols 

69, 70. Music, Practical Treatise on, by C. C. Spencer, 2 vols. 

71. Piano-Forte, Instruction for Playing the, by the same . 

72, 73, 74, 75. Recent Fossil Shells, Treatise (A Manual of the 

Mollusca) on, by Samuel P. Woodward, and illustrations, 
4 vols • • 

76, 77. Descriptive Geometry, Treatise on, by J. F. Heather, M»A.« 

">ls 

rr or Fuel, Treatise on, pwrtkvjVwVj -mV^D^ Tc£«x«0kS3& to Re- 
itary Furnaces for the iHaanithCXvae ol Axq^xl %aNii ^\nn& 
, Igr T. S. PrideauiL, £ttq. 



NEW LIST OF WORKS. 



BDDIUE START WORKS. 
^79. StEAH as IFFtlED TO GENERAL pDRFOSKS A»D LoCOMOIlTE 

Enqines, TreatiBe od, by J. Sewell, C.E., 2 vulg 

* RuDiHENTtRr Work on PnoroOKipHr, cont^ningfull instruclionB 
in the Art of producing Photographic PicturGa on any material 
and in any colour ; and also Tables of the CompoeiCioD and Pro- 
pertieB of the Cliemiosl SobBbinceB itbhI in the eeveral Pliotographie 
ProcBBaea. By Dr. H. Halleiir, of Berlin, Traiialated from the 
Gannan, by the advice of Baron A. Ton Humboldt, by Dr. StrauBB 

i, 81. Mi&iHE ENOiSEi, AND ON IBE ScBEH, &c., TreatlEe on, by R. 
Murray, C.E., S voU. 

I*, 81*. EuBiNKiKO LiNiia P&OH TBH Ssi, tho Fraotico of, treated aa 
a Means of PmHtable Employment of Capital, by John Wiggins, 
F.G.S., Land Agent and Surveyor, 2 vols. 

^ 82*. POWEB OF WaTEO, AE AfPLCED TO DstVE FlJ>lia-MlLU, 

Treatiseon the.by JoBephGljnn,F.R.S.,C.E 

I. Book-Keepjng, Treatise on, by James Haddon, M.A. 

E**, 83*. Coal Gab, Practical Treatise on the Manufacturo and Distri- 
bution of, by Samuel Hughes, C.E,, 3 vols 

I**. CoBSTftucrioN or Locks, Treatise on the, with iUustratioiiH . It. ed. 

) ftii. Pbihcifles or tbe Fobhs of Ships and Boats, by W. 
Bland, Esq. 

I. Abithhbtic, Elementary Treatise on, tlie Theory, and numerous Ex- 

ui>plesforPmctice,sndforSelf-Examiiiatiua,'by Prof J. H. Young Ufiil 

K Kei to the above, by Prof. J. R, Young . , . , It 6tt 

i. SctOATioNAL Abitbketic I Qoestlons of Xntereet, Anuuitiee, and 

General Commenw, by W. Hipsley, Flaq. It. 

t, 87- Alobbha, Elements of, for the use of Schools and Self-Instrus- 
tion, by James Haddon, M.A., S vols. 

I, 99. Geometbt, Principles of, by Henry Law, C.E., 3 vols. 

I. Gedubtkt, Akalttical, by James Hami 

1) 92, Plahc and Sfqbbical Triconouetbt, Treatises on, by the 
nme, 2 vols 

\. SlE.'rauKATioN, Elements and Practice of, by T. Baker, C.E. . 

I, SS. LoOARimus, Treatise on, and Tables for facilitating Astrono- 
mical, Nautical, Trigonometrical, and Logarithmic Calculatious, by 
H. Uw,C.E.,2voIb. 

ti PopoLitt AsiROKOMT, Elementary Treatise on, by the Rev. Robert 
Mun, M.E.A.S ■ . . . . 

r. Statics and Dthahics, Principles and Practice of, by T. Baker, C.E. 

), BB*. Hecbanish, and Practical CoNlTRDCtioH op Machines, 
Elemenla of, by the same, 2 vols, ...,., 

I 100. Nauttcal Astkonomt and Navioitton, Thao(7 and Practice 
of, by H. W. Jeans, R.N.C., Fortsroonth, 2 vols. 

|. Differential Calcdlos, by W. S. B. Woolhouse, F.B,A.S. . 

I Intkcrai. Calculvs, by Hamersbam Cox, M.A 

i. ImscBAL Calculus, Collection of Examplea of the, by James Hann 

I. DlFVKaKNTiAL CALCiTbtll, Collection of Examples of the, by J. 
Haddon, ilA 

L Alobbra, Geohetrt, and Trioonohetkt, First lAc«m<itn>^ 

\3 in, by (be fier. Thomas PenjngWu ^ir>Kniaii,W.fc~ \».^4* 



JOHN WEALE'S 



BUDDfENTABT WOBKB. 

nw SBmzss of aDVCATzovA& "vro&KSi 

OB 

Volumes intended for Public Instruction and for Befe: 



The public farour with which the Radimentaiy Works on scientific sul 
been received induces the Publisher to commence a New Series, some whi 
in character, but which, it is hoped, may be found equally services 
Dictionaries of the Modern Languages are arranged for facility of 
so that the English traveller on the Continent and the Foreigner in £n 
find in them an easy means of communication, although possessing b 
acquaintance with ^e respective languages. They will also be found o 
service for the desk in the merchant's office and the counting-house, 
particularly to a numerous class who are anxious to acquire a kn< 
languages so generally used in mercantile and commercial transactions 

The want of small and concise Greek and Latin Dictionaries has 
felt by the younger students in schools, and by the classical scholar wh 
a book that may be carried in the pocket ; and it is believed that the 
the first attempt which has been made to offer a complete Lexicon of 
Language in so small a compass. 

In the volumes on England, Greece and Rome, it is intended tc 
History as a Science, and to present in a connected view an analysis of 
and expensive works of the most highly valued historical writers. The 
circulation of the preceding Series on the pure and applied SeienccE 
students, practical mechanics, and others, affords conclusive eviden 
desire of our industrious classes to acquire substantial knowledge, wk 
within their reach ; and thb has induced the hope that the volumes o 
will be found profitable not only in an intellectual point of view, but, w 
still higher importance, in the social improvement of the people ; fc 
a knowledge of the pi*inciples of the English constitution, and of the 
which have more especially tended to promote our commercial pros{ 
political freedom, it is impossible that a correct judgment can be form 
mass of the people of the measures best calculated to increase the 
welfare, or of the character of men best quaUfied to represent them in Pa 
and this knowledge becomes indispensable in exact proportion as th( 
franchise may be extended and the system of government become mi 
the influence of public opinion. 

The scholastic application of these volumes has not been overlool< 
comparison of the text with the examinations for degrees given, will si 
applicability to the course of historic study pursued in the Unive 
Cambridge and London. 

1, 2. Constitutional History of England, 2 vola,by W. D. Hamil 

3, 4. . DOWN to Victoria, by 

same 

5. Outline of the History of Greece, by the same . . . 

6. — to its becoming a Roi 

Province, by the same ••••••• 

7. Outune History of Rome • • • • • 

■ 10 THE DeCLINB , . 



KEW -LIST OF WOEKS. 



rolB., by EdwBrd Law. ^i.Bi^ 

a. OF IKE Enqlish LiNouiQE, for use io Schools and tot J 
be laatmction, b; Hyde Clarke, Esq., D.C.L. ... Id 

OK*Br OF THE E.VOLIBB LiNouioK. A new and comprsMBd M 

clionar; of tlie Englitib Tongue, as S)>okea and Written, including M 



fliaO 



ID.OUO addiiiomil MeaoiiigB of Old WordC^ 



Gbbek Ukou 

THE Gheek * 


OE, by H. C. Hamilton 

M> Enqlisb Lanquigss, by H. R. 


Is. 


EwntisH 1 


«D Greek Likouiges, 2 toIb. in i, 





THE FbeNCH 



CIN IND EnOLISH LaNODIOE 
LieQ 1»D LltlN LitNaUlOSE 

Lanqdiob, by Dr. StcauBS, 



late Lecturer 
by A. ElWBS 



- EriCUSH, PbekCB, XHD ItILMH LANQDlSliS, 

- French, Iialiih, and Enoltsb LmooiOEs, 



(OK, by the mme .... 

ivD ENQLisn LiNacAQES, by the 



I LiNouAOEs, by Ibe 



K German Lakohaqe, by Dr. Strausa 
HiCAi. GicauiH Reidsr, from tlie be^t Authors, by the Banna 
t 43. DicrioNAHjEa op the Encli£h, Geehah, and Fuench 
s,by N.E.S. A Hamilto[|,3.oIs. 

t| 45. DlCTIDNABr OF TBE HeBUBW AND EnQLIEH AND ENGLISH AND 

HEBRbn' Li^GtiAoe^ coniaining nit tha new Biblical and Rabbinieat 
-woTde, 2 Tola, (together with the Gniuioisr, which may be had 
■eparattly fur la.), by Dr. Breeshiu, Hebrew Profeseor 

SDFPLBMBNTAST TO THB SERIES. 



Dox^mcM 



by Bimiile aud crflicieot Menoa for the Presf-rvatioa and Rcabiratioa 
Health ; originally written by M. Rasimil, and now fnlly tMUaUled ■ 
mdapted to the tise of the Briliah public U. SU, 



JOHN WEALE'S 



7*. Galvanism, by Sir William Snow Harrig .... 

62. RailwatSi being voL ii 

75*. Supplement to Recent and Fossil Shells . . . • 

78*. Rudimentary Treatise on Locomotive Engines 

79*. Atlas to tbe preceding; examples of the several Engines in det 



4to 



82***. On Watbb Works for the Supply of Towns, 3 vols. 
86, 87*. Key to the Elements of Algebra . 
101*. On Weights and Measures of all Nations 



THE WORK ON 

BRIDGES OP STONE, IRON, TIMBER, 

AND WIRE. 

In 4 Vols., boimd in 3, described in the larger Catalogue of Pnblicatio 
which the following is the Supplement^ now completed^ entitled 

SUPPLEMENT TO " THE THEORY, PRACTICE, 
ARCHITECTURE OF BRIDGES OF STONE, IROJ 
TIMBER, WIRE, AND SUSPENSION," 

In one large 8yo Yolume, with explanatory Text and 68 Plates, com; 
details and measured dimensions, in Parts as follows : — • 



Parti. 
„ II. 
III. 



9$ 

« IV. . 
„ V.&VI. 



6«. 

68. 

68. 

108. 

201. 



Bound in half-morocco, uniform with the larger work, price 21, 10«., o: 

different pattern at the same price. 



LIST OF 

Cast-iron girder bridge, Ashford, Rye 
and Hastings Railway. 

Details, ditto. 

Elevation and plan of truss of St. 
Mary's Viaduct, Cheltenham Rail- 
way. 

Iron road bridge over the Railway at 
Chalk Farm, r 



PLATES. 

Mr. Fairbaim's hollow-girder 

at Blackburn. 
Waterford and Limerick Railwa 

bridge. 
Hollow-girder bridge over the 

Medlock. 
Railway bridge oyer lagan 

Venice. , 



NEW LIST OF WORKS. 7 


BHIDCiES OF BTON-B. &C. 


i at Beangcncy, Orleans and 




■ lUilwnj'. 




! easl-iron bridge, on the aystem 


Dam sections. 


. Polonceau, over Ihe Canal St. 


Plan and elevation of the Pesth mspen- 




8ion bridge. 


ill Eitenaion Railway, Com- 


Elevation of Kos. 2 and 3 coffer-dam!. 


ial Road bridge. 


End view of ditto. 


enUrged elevation of oalside 


Transverse section of No. 2 ditto. 


IS, with details. 


Transverse section of coffor-dain, jilan 


letiils. 


of the 1st course, and !^o. 3 luet. 


Utlo, and sections. 


Vertical tection of Nos. 2 and 3 piers, 


Jitlo. ditto. 


showing vertical bond-stones. 


ind and Windsor mun line, 


Vertical cross section of ditto. 


[B orer the Tharaea. 


Front elevation of Noa. 2 and 3 piers. 


letula. 


End elevation of ditto. 




Details of chama, Ditto. 


1 and Bordeaux Railway bridge. 


Ditto and plan of nut, bolt, and rcloin- 


lections and details. 


ing-links. 


uid Havre Kailwaytimber bridse. 


Plan ajid elevation of roller-franiBB. 


letaila. 


Elevation and section of muo block* 


jitto, and sections. 


for raising the chaini. 




Ditto, longitudinal section of Sxtuia 


Bouen. 


pier, sliowing tunnel for chains. 




Plan and elevation of rctaining-plates. 


! at Suresne, deparlmenl dc la 


sbowiiig machine for boring holes (or 




retaining-bat*. 


ron luapenston foot bridge al 


Retaining bnk and bar. 


nville. 




sion bridge over tlie Douro, iron 


iron beam with truas columns. 






letaib. 


trussing, &c 


IT and South-Western Railnay 


Plan of pier at level of footpath. 


\e over the water of Ayr. 


Detail of cantilevers for supporting the 


Kctions and details. 


balconies round the towers. 


■the cities of Ofea and Pesth. 


Elevation and section of cantilevers. 


M and Boundingi of the River 


Detdl of key-stone &. Hungarian nrais. 


)be._ 


Front elevation of toll-houeea and wini 


idinal section of framing. 


walla. 






tne framing of cofTer-dam. 


Siture pier, wing wall, and pedestal. 


IK of Noi. 2 and 3 of coffer-dam. 


Vertical section of retainmg-piers. 


d No. 3 coffer-dam and ice- 


Section at end of fliture pier, showing 




chain-holes. 


id elevation of the conatruclinn 


Lamp and pedestal at entrance of 


e scaflbldiiig, and tbe manner of 


bn-dge. 


Jng the chains. 


Lamp and pedestal at end of wing walls. 


>el7 sold from the above in a volume, price half.boundin morocco £1. 12*. 


.CCOUNT. with Illustrations, of the SUSPENSION 


BRIDGE ACROSS the RIVER DANUBE, 


.T WILLIAM TIERNEY CLARK, C.E.. F.R.S. 




K J 



H In octsvo, clolh bnania, price 9s. 

m HYDRAULIC FORMULyE, CO-EFFICIENTS, 
■ AND TABLES, 
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finding the Diacliarge of Water from Orificea, Notches, Weil 
Short Tubes, DlLiphrftgms, Mouth-pieces, Pipes, Dr&ius, Streai 
.tmd iUTers. 



BY JOHN NEVILLE, J 



rhia work contains above ISO different hydraulic foraiulie (thS 
I btinentol ones reducctl to English measures), and the moat es- 
isise and accurate Tables yet published for finding the mean 
ocity of disehai'ge from tridneular, quadrilateral, and circular 
fices, pipes, ami rirers ; nitn experimental results and eo- 
icnents ;— effects of friction ; of the velocity of approach ; and of 
rres, bends, contractions, and expansions; — the best form of 

Umel; THE DRAINAGE EFFECTS OF LONG AND SHOnTWEiaS, 

heir-hasins ; — extent of back-water from weirs ; contracted 
annds ; — caicbmeut basins ; — hydrostatic aad hydraulic pres- 
— water-power, &c. 



TBEDGOLD ON THE STEAM ENGINE. 

islied in 74 Parts, price 2». Sd. each, in 41ti, illua 
gravings anj wood-cula, s, new and much exlcndeil 
voU. buund in 4, in elegiuit half-morocco, price Nini 

THE STEAM ENGINE. 

lENT; 



racticaJly and amply elucidating:, in every detail, its modifications 
and applications, its duties and consumption of fuel, with an 
investigation of its principles and the proportions of its parts for 
"iciencyaiid strength; including examples of British and American 
iently constructed engines, widi details, drawn to a large scale. 

lie ■well-known and highly appreciated Treatise, Mr. Tbedgold's 
il Work on the Steam Engink, founded on scientific principles 
implied from the practice of the best makers — showing also 
._j rules for construction, and for the calculation of its power in 
L cases^lias commanded a most extensive sale in the several 
Dglish editions, and in Translations on tl-e Continent, llese 
IhioDS being now out of print, the proprietor has been induced to 



J 
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JOHN WEALE'S 



TRBDGOLD ON THE STEAM ENGINE. 

enlarge and extend the present edition bj practical exam^ 
kinds, with the most recent improvements in the constn 
practical operations of the steam engine both at home and 

The work is divided into the sections named below, 
which may be purchased separately : working enginee 
thus enabled to select those portions which more especiall 
the objects upon which they may be respectively employee 

Several scientific men, extensively and practically empL 
contributed original and really practical papers of the utmc 
by which the value of this extended edition is much inci 
copious Index for reference is added. 

Division A. Locomotive EngineSi 41 plates and 55 wood-cuts, comp 
YoL I. In half-morocco binding, price £2, 12». 6eL 

Division B. Marine Engines, British and American, numerous plate 
cuts, making Vol. II. ; bound in 2 vols, half-morocco, price £3. 1 

Division C to G. making Vol. III., and completing the work, 
Stationary Engines, Pumping Engines, Engines for Mills, and seve 
of Boilers emfdoyed in the British Steam Navy; in half-mo 
£3. 13». 6d. 

LIST OF PLATES. 

DIVISION A. — LOCOMOTIVE ENGINES. 

Elevation of the 8-wheeled locomotive 
engine and tender, the Iron Dukb, 
on the Great Western Railway. 

Longitudinal section of ditto. 

Plan, ditto. 

Transverse sections, ditto. 

Details of ditto: transverse section 
through working gear, transverse 
section and end view of tender ; plan 
and section of feed-pump ; plan and 
elevation of hand-pump; details of 
inside framing, centre axle, driving 
axle-box, regulation-valve, centre- 
beam stay, &c. 

Elevation of Crampton's patent loco- 
motive engine and tender. 

Longitudinal section of ditto. 

Plan of ditto. 

Transverse sections of ditto. 

Elevation of the Ptracmon 6-wheeled 
goods' engine on the Great Western 
Railway. 

Half-plan of the working gear of ditto. 

Elevation of a portion of the working 
gear of ditto. 

Diagrams, by J. Sewell, L. E., of re- 
sistances per ton of the train ; and 
portion of engines of the class of the 



Great Britain locomc 
ing tender, with various 
various velocities ; also 
ditional resistance in tb$ 
the train, when the engi; 
to be added to the resist 
of the engine and tend< 
loaded. 

Side and front elevation o 
carriage engine, introdi 
Eastern Counties Railw 
Samuel, C.E., Resident : 

Longitudinal and cross sec 

Plan of ditto ; with plan ai 
cylinders, details and sec 
full size. 

Elevation of the outside-c 
engine made by Sharpe 
Co., of Manchester, fo 
Chester and Birminghani 

Section of cylinder and 
and part elevation of dit 

Longitudinal section of diti 

Plan of ditto. 

Transverse sections of hot! 
sectional parts. 

Mr. Edward Woods* experii 
several sections of old 
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THE DG OLD ON 

of loeomotivo engineB,— ti 
stroke commences) fig. : 

fig. 4, Bteam-port open ; 
completed, Btesm cu 
iion commeMeB ; fig. 6, stroke 
aces; 6g. 7, Eteam-port full 
fig. 8, steam cut oif; fig. 9, 

led. 

iwa and eagraved to half-size : 
lid valve, .jV-incli lap! fig- 2, 
lap; tig. 3, }-inch lap; fig. 4, 
lap, Gray's patent; fig. 5, 

of a eix-nheeled locomotive 
and tender, Ko. 15, 
1 by MeSBTS. Tajleur, Vulcan 
jr, Warrington, for the Cale- 
Railvray. 

nal sectiou of ditto, 
itto, engiae and lender, with 
ical part of boder removed. 
s of fire.bni, seetion of jire- 
:tion of smoke-faoi, of ditto. 
i and sectional parts of ditto, 
parti, half-plan of norkiiig 

of M«G3n. Robert Stephenson 



-nbeeled patent loco- 



Flan of a six-ivheeled engine on Ihe 
Birmingham and Shreusbury Kail- 
way, constructed by ^Iceets. Bury, 
CnrtJB, and Kennedy, Liverpool. 

Longitudinal section of ditto. 

Sectional elevation of tbesmoke-bai, & 

Sectional elevation of the fiie-hox of 
ditto. 

Elevation of the locomotive engine and 
tender, PtEws, adapted for high 
speeds, constructed by Messrs. R. & 
'Vf. Hanthorn, of Nencaslle-upoa- 
Tyne, for the lork, Newcastle, and 
Bermck Railway Compaoy. 

Longitudinal section of ditto. This 
Bcctionis through the fire-box, Iioiler, 
and Bii}oke-box, showing the tubes, 
safety-valve, whistles, steam and blut 
pipes. &c. 

Plan of ditto. 

Plan of the working gear, details, tc 



Forty-one plates and fifty-fine tcood engraviagt. 



DIVTSI0I4 B. — MARINE 
Bs, comprising figures 1, 2, 
Prapenies of Steam. 

H. M. screw steam fWgale 
LESS, constructed by Robert 

Esq. 

Dal elevation and transverse 
of ditto. 

nal Bection at A B on plan, 
iinal lection at C D on plan 



fH. M. steam ship Terbidle, 
Cled by Messrs. Mandslay, 
iDd Field, on the double, 
r principle. Longitudinal sec- 
■ engines, 
e section and end view of ditto. 



s, showing also bunkers, 



1, &C. 
scillating engines of the Pcninsutai 
and Oriental Company's sieaiu vessel 
AniEL, constructed by John Penn 
and Suns, Longitudinal section. 



Sectioi 






of ditto. 

Plan at boiler of ditto. 

Section at air-pump, and at cylinder. 

Annular cyhnder engines of the iron 
steam vessels PitiNciiafi Mart and 
PaiNCEBs Madde, eonsirueted by 
Maadslay, Sous, and Field. Longi- 



bunkers, paddles, 

Plan of engines of H. M. steam vessel 

SiBOOH, constructed by James Watt 

& Co., of London and Soho. 
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Longitudinal section of the Smooii. 

Cross section of ditto. 

Engine of the Red Royxr, side view 
and plan. 

Longitudinal section of ditto. 

Cross sections of ditto. 

Sheer draught and plans of vessel. 

Plan of the engine of H. M. steam frigate 
Phgbniz. 

Longitudinal section of engine of ditto. 

Cross section of ditto. 

Engine of the Rubt steam vessel, ele- 
vation and plan. 

Sheer draught and plan of vessel. 

Plan of engine of the Wilbb&forcb, 
Hull and London packet. 

Cross section of ditto and vessel. 

Longitudinal section of engines of ditto. 

Elevation of engines of ditto. 

Engines of the Berbnicb, Hon. E. L 
Co.'s steam vesseL 

Section of ditto. 

Sheer draught and plan, stem view, 
and hody plan of vessel. 

View of the Berenice, whilst at sea. 

Boilers of H. M. ships Hbrmbs, Spit- 
fire, and Firefly. 

Kingston's valves, as fitted on hoard 
sea-going vessels for blow-off injec- 
tion, and hand-pump sea valves. 

Boilers of H. M. steam vessel African. 

Morgan's paddle-wheels, as fitted in 
H. M. S. Medea. 

Side elevation of ditto. 

Plans of upper and lower decks of 
ditto. 

Sheer draught and profile of ditto. 

Morgan and Seaward's paddle-wheels, 
comparatively. 

Positions of a float of a radiating pad- 
dle-wheel in a vessel in motion, and 
positions of a float of a vertically 
acting wheel in a vessel in motion. 

Cycloidal paddle-wheels. 

Sailing of steamers in five points from 
courses. 

Experimental steaming and sailing of 
the Caledonia, Vanguard, Asia, 
and Medea. 

Engines of H. M. steam ship MBGiSRA. 

Engine of the steam boat New World, 



T. F. Secor & Co., Engii 

York. Elevation and sect 
Elevations of cylinder and cr 
Steam cylinders, plans, and s< 
Details. 

Several sections of detaila. 
Details and sections. 
Details of parts. 
Plans and sections of conde 

plates, air-pump bucket, & 
Details and sections, injectio] 
Details, plan and elevation 

&c. 
Details, sections of parts, b 

of the steam boat New W 
Sections, details, and paddles 
Engines of the U.S. mail steai 

and Georoi A. Longitudii 
Elevations and cross sections 
Details of steam-chests, i 

valves, and valve gear of d 
Section of valves, and plan o: 

ditto. 
Boilers of ditto, sections of d 
Engine of the U. S. steamei 

Witch. Sectional elevati* 
Stoam-chests and cylinders o 
Boilers, sections, &c. of ditto. 
Boilers of the U.S. steamer Po 
Front view and sections of di 
Elevation of the Pittsburg 

cinnati American packet 

State. 
Bow view, stem view. 
Plan of the Buckeye State. 
Model, &c. of ditto, wheel-hoi 

cross section at wheel-hi 

body plan. 
Plan and side elevation of dit 
Sheer draught and plan, witl 

plan, of the U. S. steai 

Saranac. 
Longitudinal section of ditto, 

tion. 
Engines of the U. S. steamer 

BANNA. 

Elevation of the U. S. Pacij 

packet engine. 
Plan of ditto. 

Boilers of ditto, end views. 
Ditto ditto. 



Eighty 'Jive engravinga and fifty-one wood-eui9. 
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■tBtion of pumping engine, U. S. 

, New York. 

ivatioa of ditto. 

3a and lection of the pomps, 

■of pumping euginea, ditto. 

, Details, &c. of pumping en^ncB, 



id two sections of a cyUudrical 

n'a apparatus for feeilingfurnace- 
hj means of machinery. 
f a higli-preafiure engine with a 
isaged cock, 
of a tluubk- acting condenaing 



ges. 
id eleva' 



na.— 2 plali 



atmospheric 

in o( a single-acting Bonlton 

Vatt engine. 

acting engine for raising water. 

■y'a portable condensing engine 
jpelling machin 



inng t 



e of 



1 in the ejlinder, and diagrams 

ins of vessels. 

of ■ steam resse! with its boiler, 

) parti — diagrams showing lire. 

I — longitudinal section thro ugb 

' and fire-places. 

leal projectioa of a steam-boat 

I section of a steam-boat engine, 
rae-powei engine, constructed 
. Falrbaim an^ Co. — 1 plates. 
lo horse-power engine, con- 
«d by W. Fairbflirn & Co.— 

1 tettioD of boiler for a 20-horse 



E ST&A.M 

FORMING VOL. Ill, 

ENGINES, MARINE BOILEBS, &C. 

engine, at the manufactory of Whit. 

worth & Co., Manchester. 
Messrs, Hague's double-acting cylinder, 

with slides, &c. 
Si^ty. five-inch cylinder, erected by 

Manilslttj, Sons, aud Field, at the 

Chfilsea Water-worki! 5 plates. 

Bealc's patented rotary engine. 
Double-storv boilers of H.M.S, Dkvas- 

TATION. 400H.P. 

Kefrigcralor feed and brine pumps. 
Feed and btine apparalua, us dtted on 

board the Vest India Itoyal Mail 

Company's ships. 
Boilers of [I. M. steam aloop Babilise, 

400 H. P. 
Boilers of the SiNOAPonK, 470 II. P., 

Peninsular an<l Oriental Company. 
Original doiible-slory boilers of the 

Cheat Westehn. 
Telescopic chimney, or sliding funnei, 

of H. M. sliip HvDRA, 2^0 H. P. 
Seaward'a patent biine and fcedira^vcs. 
Boilers of H. M. mail packet UNiiii>Bi 

(Miller, Ravenhill, & Co.) lOU H. P. 
Cross sections of engines of H. M. mail 

packet Undine. 
Longitudinal elevation of ditto. 
Brine-pumps as fitted on hoard H.M.S. 

Meoea, 220 H. P. (Maudslaj, Sona, 

and Field.) 
Boilers of H. M. S. Htdra,, 220 H. P. 
Plan of the four boUei-s, with the sup- 
plementary steam-chesti aud shut-off 



Field. 

Experimental boiler, 'Woolwich Yard. 
Boilers of H.M.S.TiR[it BLR, eOOll.P. 

(Maudalay, Sons, and Fidd.) 
Boilers of the Minx and Teaseu, 100 

H. P. {transfetred to Wasp.) 
Boilers of the Sausjn, 450 H. P. 
Daniel's pyronieler, fuU siie. 
Bailers of the Uebpebate, 400 H.P. 

(Maudslny, So is, and Field.) 
Boilers of the JfiGEa (2nd plate). 
BollErs of li.M.S. Basilisk (Zwl 

plate). 
BoUera of the Undisb. 
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Boilers of the Koyal Mail steam ships 
Asia and Africa, 768 H. P., con- 
structed by R. Napier, Glasgow. 

Longitudinal and midship sections of 
ditto. 

Boilers of H. M.S. La Hogub, 450 H.P. 
(Seaward & Co.) 

H.M.S. SiDON, 560 H.P. Plan of 
telescope funnel. 

Boilers of H. M. S. Brisk, 250 H. P. 

Copper boilers for H. M. S. Sans- 
PARBiL, 350 H. P. (James Watt & 
Co.) 

American marine boilers, designed and 
executed by C. W. Copeland, Esq., 
of New York, as fitted on board the 
American packets. 

Midship section of the hull of the steam 
packet Pacific, New York and 
Liverpool line. 

Elevation of pumping engines of the 
New Orleans Water-works, U. S., ar- 
ranged and drawn by E. W. Smith, 
Engineer, constructed at the Allaire 
Works, New York. 

Elevation of pumps and valves, chests, 
gearin^r-, &c. 

Elevation at steam cylinder end. 

General plan of a turbine water-wheel 
in operation at Lowell, Massachusets, 
U. S., by J. B. Francis, C. E. 

Elevation of ditto. Section of ditto. 

Plan of the floats and guide curves, 
ditto. 



Large self-acting surfacing 
propeller lathe, by Josepl 
& Co., Manchester. 

Longitudinal section, show 
ment of engine-room for 
applied to a screw pr 
Bishop^s disc engine, 1 
Rennie, with details. 

Arrangement of engine-roor 
of 60 horse-power, for 
pellers of H. M. steam -% 
NARD and Cruiser, co] 
Messrs. Rennie. Longi 
tion and engine-room. 

Ditto. Transverse sectioi 
and at engines. 

Very elaborate diagrams i 
periments and results of 
die-wheels. — 8 plates. 

Steam flour-mills at Sn 
strncted by Messrs. J( 
Double cylinder pendulo 
ing engine, side elevatioi 

Side elevation, horizontal i 

Longitudinal section. 

Horizontal plan of mill 
boilers. 

Transverse section throv 
house and mill. 

Boilers, longitudinal and 
sections, front view. 

Section through mill-ston( 
of upper part, section oi 
plan of hopper, &c. 



SUMMARY OF THE ILLUSTRATIONS. 

Plates. 

Vol. I. Locomotive Engines 41 

II. Marine Engines 85 

III. Stationary Engines, Pumping Engines, Engines 

for Rour-Mills, Examples of Boilers, &c., &c. . 100 



Total 
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FULL-LENGTH PORTRAIT OF 

HENRY CAVENDISH, F.R.S. 

Some few India paper proofs, before the letters, of this 
Philosopher and Chemist^ to he had^ price 2«. 6d 



HINTS 



TO 



YOUNG ARCHITECTS: 



OOMFRISIKa 

'ADVICE TO THOSE WHO, WHILE YET AT SCHOOL ABE DESTINED 

TO THE PROFESSION; 

ICH AS, HAVING PASSED THEIR PUPILAGE, ARE ABOUT TO TRAVEL 

AND TO THOSE WHO, HAVING COMPLETED THEIR EDUCATION, 

ARE ABOUT TO PRACTISE: 

TOOETHEB WITH 

A MODEL SPECIFICATION: 

L.VING A GREAT VARIETY OF INSTRUCTIVE AND SUGGESTIVE MATTER^ 
CALCULATED TO FACILITATE THEIR PRACTICAL OPERATIONS; 

TO DIRECT THEM IN THEIR CONDUCT, AS THE RESPONSIBLE 
AGENTS OF THEIR EMPLOYERS, 

AND AS THE RIGHTFUL JUDGES OF A CONTRACTOR'S DUTY. 

By QEOEGE WiaHTWICK, Architect. 

CONTENTS : — 



binary Hints to Young Archi- 
itects on the Knowledge of 
Drawing. 

Serving his Time. 
Travelling. 
Plate on the Door. 
lers, Plan-drawing, 
his Taste, Study of Interiors, 
ior Arrangements, 
^arming and Ventilating, 
tbmse Building, Stabling. 
Cottages and Villas. 
Model Specification : — 
General Clauses. 
Foundations. 
Well. 

Artificial Foundations. 
Brickwork. 

Rubble Masonry with Brick 
Mingled. 

Extra cloth 



Model Specification : 

Stone-cutting. 

, Grecian or Italian only. 

— , Gk>thic only. 

Miscellaneous. 

Slating. 

Tiling. 

Plaster and Cement- work. 

Carpenters' Work. 

Jomers* Work. 

Iron and Metal- work. 

Plumbers' Work. 

Drainage. 

Well-digging. 

Artificial Leyels, Concrete, 
Foundations, Piling and 
Planking, Paving, Vaulting, 
Bell-hanging, Plumbing, and 
Building generally. 



boards, price 8«. 
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THE ENGINEER'S AND CONTRACTOR'S 

. POCKET BOOK, 

WITH AN ASTRONOMICAL ALMANACK, 

REVISED FOE 1855-6. In morocco tuck, price 6«. 



CONTENTS. 



Air, Air in motion (or wind), and wind- 
mills. 

Alloys for bronze ; Miscellaneous alloys 
and compositions; Table of alloys; 
Alloys of copper and zinc, and of 
copper and tin. 

Almanack for 1855 and 1856. 

American railroads ; steam vessels. 

Areas of the segments of a circle. 

Armstrong (R.), his experiment on 
boilers. 

Astronomical phenomena. 

Ballasting. 

Barlow's (Mr.) experiments. 

Barrel drains and culverts. 

Bell-hanger's prices. 

Blowing a blast engine. 

Boilers and engines, proportions of; 
Furnaces and chimneys ; Marine. 

Bossut's experiments on the discharge 
of water by horizontal conduit or 
conducting pipes. 

Brass, weight of a lineal foot of, round 
and square. 

Breen (Hugh), his almanack. 

Bricks. 

Bridges and viaducts ; Bridges of brick 
and stone; Iron bridges; Timber 
bridges. 

Burt's (Mr.) agency for the sale of pre- 
served timber. 

Cask and malt gauging. 

Cast-iron binders or joints; Columns, 
formulae of; Columns or cylinders. 
Table of diameter of; Hollow co- 
lumns, Table of the diameters and 
thickness of metal of; Girders, prices 
of; Stancheons, Table of, strength 
of. 

Chairs, tables, weights, &c. 
Chatburn limestone. 
Chimneys, &c., dimensions of. 
Circumferences, &c. of circles. 
Coal, evaporating power of, and results 

of coking. 
Columns, cast-iron, weight or pressure 
of, strength ot 



Comparative values between ^f 

sent and former measures of capicl 
Continuous bearing. 
Copper pipes. Table of the ^^leifl^^ 

Table of the bore and weight of eifl 

for. I 

Copper, weight of a lineal foot o^ IHI 

and square. 
Cornish pumping engines. 
Cotton mill ; Cotton press. 
Current coin of the principal cohudcrI 

countries, with their weight wdt 

lative value in British money. 
Digging, well-sinking, &c. 
Docks, dry, at Greenock. 
Draining by steam power. J 

Dredging machinery. J 

Dwarf, Table of experiments ifl 

H. M. screw steam tender. I 

Earthwork and embankments, TkUtj 

of contents, &c 
Experiments on rectangular bari I 

malleable iron, by Mr. Bailow; ^ 

angle and T iron bars. 
Fairbairn ^Wm.), on the expuiM 

action of steam, and a new conitii^ 

tion of expansion valves for condM 

ing steam engines. 
Feet reduced to links and dedmalk . 
Fire-proof flooring. 
Flour-mills. 
Fluids in motion. 
Francis (J. B., of Lowell, MassachnMhl 

his water-wheel. 
French measures. 
Friction. 

Fuel, boilers, furnaces, &c. 
Furnaces and boilers. 
Galvanized tin iron sheets in Londc 

or Liverpool, list of gauges ai 

weights of. 
Gas-tubing composition. 
Glynn (Joseph), F. R. S., on turWi 

water-wheels. 
Hawksby (Mr., of Nottingham), 1 

expcrinnents on pumping water. 
Heat, Tables of the effects o& 
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as engineer's and contractor's pocket book. 


headg and note for bolts, pro- 


den and Nomav; Turkec; Russia 


lal sizes and iveighU nf. 


Royal West India Mail Company'i 1 


de for calculating the Btrength 


fleet. 


ft.. 


New York, State ot railroads. ' 




Numbers, Table of the fourth and fifth 


jrd Bridge. 


power of. 




Paddle-wheel steamers. 




Pambour (Count de) and Mr. Parkes' 


itjc press, 


experiments on boilers for the pro- 1 


idea. 


duction of steam. 


Btandird meaiurea of Great 


Peacocke's (R. A.} h;dranhc eipari- 




ments. 
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1 sea-going steamer, form of. 


Rennie's (Mr. Geo.) espErimeuts ; (Iba 


a and tools, prices nf. 


lale J.) estimate. 


ly, eiperiments made on the 


Roads, experiments upon carnages tra- 




velling on ordinary roads; influenca 




of the diameter of the wheels; 


Njilers ; engines. 




and stone-work. 


of carries, and the doslruotive ef- 


iisets raUroads. 


fects which (hey produce upon roads. 
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Roofs ; covering of roofs. 


motion of water in rivers. 




sight and length. 


the stiffness of ropes ; tarred lopes ; 


-ofthe United States; Indian 


dry white ropes. 


Oriental and Peninsular Com- 


Saw.mill. 


British N'aty; of Austria; 


Screw steamers. 


SI*; NaplMi Spain; France: 


Sewage man urea. 


inio Confederation; Hollan-I; 


Sewers, castinga for- their estimales, 


[Bl; Prussia; Sardinia; Swe- 


&0. 



18 



JOHN WEALE'S 



THE BNGINBBR's AND CONTRACTOR'S POCKET B( 



Signs and abbreriations naed in arith- 
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Slating. 
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creasing the temperature; expan- 
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French metres; lineal expansion of 
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ferent diameters; power of metals, 
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West India Royal Mail Com 
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